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Support for Electric Wires. 
The accompanying engraving represents a 
novel hanger or support for overhead conduc- 
rs, and is especially adapted to be used in 
connection with the trolley-wire of the over- 
head system of electric railways. 
In accordance with this invention the 
trolley-wire banger or support is made asa 
amp, preferably in two pieces or jaws, 
iaving suitable curved lugs or ears, which 
pass under and about the trolley-wire, so 
iat when the pieces or jaws are fast- 
an together, as by screws, the trolley-wire 
rests upon a firm support and is firmly 
amped between the jaws, thereby pre- 
enting the trolley-wire from falling at 
.eir points of suspension. The hanger or 
ipport is provided with a hooked arm or 
upright adapted to engage a span-wire, aud 
the said hanger is secured in place upon the 
pan-wire, but insulated therefrom by disks 
insulating material fastened to the span- 
wire. 
The trolley-wire is firmly clamped be- 
ween the jaws of the hanger, and is secured 
ssitively without the use of solder, and is 
revented from falling at the points of 
suspension. The device is manufactured by 
F. Jordan, of Boston. 


The Rhode [sland Clam. 


FOR THE TWELFTH TIME IT IS SACRIFICED 
TO MAKE AN ELECTRICAL HOLIDAY. 





Every electrical man knew last Saturday, 
\ugust 23d, would be a perfect day. For 
was it not the day selected by Eugene F. 
Phillips for his annual clambake, and had 
he not so influenced the Clerk of the 
Weather for 11 years before that the sun 
shone and the rain came not on that day ! 
And the twelfth clambake had the most 
carefully selected weather that the clerk 
had in stock, and over 200 persons, guests 
of that prince of hosts the president of the 
American Electrical Works, of Providence, 
blessed the weather official, enjoyed the 
unique and generous hospitality dispensed 
at Vue de |’Eau, and came away with 
another red letter day added to their list. 

A new musical instrument, the ‘‘Squawko- 
phone,” in which you pull the string and it 
does all the rest—and what a rest—was dis- 
covered at every plate, and when every one 
of the assembled electrical guests got the 
instruments to work, the birds of the air 
paused in their flight, the fishes of the bay 
came ashore, and the peaceful natives moved 
over into the adjoining county. The dis- 
covery of this valuable musical instrument 
is said to be the result of recent explorations 
in darkest Africa, and the legend is that the 
original use of the ‘‘ Squawkophone” was 
as the court musical instrument of King 
Put-up-a-job-job, and is probably as ancient 
as the stars to which its musicreaches. As 
the soft hour of twilight falls and the cook 
announces that the five o’clock tea is ready, 
Put-up-a- -job job takes his golden ‘‘ Squaw- 
kophone” from the carved ivory stand 
(made from the horn of the sacred white 
rhinoceros), and draws a long, low, mellow 
note, at the sound of which each of the 
king’s hundred wivesis expected to report at 
once. The last one to obey the summons is 
always beheaded. In this way the harmony 
of court etiquette is maintained at a high 
standard, and a continual round of new faces 
is presented to the king. Hence, the 
‘‘Squawkophone ” is symbolical of prompt- 
ness. A happy addition to home circle 
amusements, comprising as it does pleasure 
with proper training, for 
P Pa service, like timely gifts, is doubled in 
alue, 

And it was chosen on this occasion to re- 
present the manner in which the American 
Electrical Works are able to fill all orders 
for insulated electric wires, Faraday cables, 
etc.’ 

The games of football and baseball were 
indulged in until time for the clambake, 
the score of the latter standing 47 to 58, 





when the scorer struck, and the game 
ended in home runs for the dinner table, 
which was set out on the beautiful lawn 
under a large tent, where the cool breezes 
from the bay fanned the fevered and other 
brows of the hungry and expectant visitors. 

The bake was one of the best ever served. 
The clams were in just the right condition, 
and all the accompanying dishes fitted in 
their proper places most delightfully. 

At the conclusion of the repast, Mr. 
Phillips announced Gen. O. E. Madden as 
the toast-master, who most gracefully filled 
that position, announcing the following 
toasts, to which the individuals named 
responded happily and in excellent wit. 

Before calling out the speakers Gen. Mad- 
den gave, in a very humorous vein, the au- 
thentic history of the origin and growth of 
this now famous twelve-year old clam- 
bake. 

First Toast—‘‘Eugene F. Phillips, presi- 
dent of the American Electrical Works— 
our host and everbody’s friend.” Responded 
to by Mr. Geo. 8. Bowen. 

Second—‘'The Rhode Island Clam, the 
juiciest of the juicy, and 
evidently of ancient origin.” 

By Ex. Sec. of State Hon. J. 
M. Addeman. 

Third—‘‘The Telegraph, the 
first practical application of 
electricity,” by a modest ‘‘old 
timer,” Mr. Suel Smith. 





Manufacturing and Central Station 
Companies. 

The following is the report made at the 
Cape May Electric Light Convention by 
the committee appointed to consider the 
relation between manufacturing and central 
station companies: 

‘*The vast sums of money invested now as 
capital in the United States in the various 
electric light and power companies, makes 
the subject with which this committee has 
to deal more than ordinarily important. 

From every point of view the policy 
that has been more or less surreptitiously 
pursued by parent companies in permitting 
their agencies, for the sake of a present sale 
of apparatus, to foster and encourage im- 
proper and burtful competition with present 
central station companies, cannot in our 
judgment be too strongly condemned by 
this Association. 

Capital has been induced, in spite of its 
proverbial timidity, to invest in what has 
been an unexplored field. Often this in- 
vestment has been brought about by 
the parent companies themselves. Then 

when it has seemed as if the 
stormy days of doubtful ex 

periment were about over, and 
there was some little possi- 
bility that this investment 
might begin to make returns, 
along comes the agent of 
some parent company and 


IMPROVED SUPPORT FOR ELECTRIC WIRES. 


Fourth—*‘The Telephone : speechless yet 
master of all languages” —there is no discount 
on this or on the rates ; will be responded to 
by one who got in early, Mr. H. L. 
Storke. 

Fifth—‘‘Electric Light and Power—safe, 
reliable, economical and adapted to all uses 
except electrocution.” By Marsden J. Perry. 

Sixth—‘‘The Electrical Press : 

To our faults a little blind, 
To our virtues ever kind.’ 

Responded to by Mr. T. C. Martin, of the 
Electrical Engineer. 

The remarks of all the gentlemen were 
brief yet enteitaining, and what is notalways 
the case attentively listened to by the three 
large tables of happy electrical workers 
Many prominent faces were present, am ong 
whom were: H. L. Storke, Fred W. Royce, 
Gen. O. E. Madden, A. M. Young, F. E. 
Pettingell, Frank Ridlon, M. J. Perry, A.C. 
White, E. B. Baker, P. H. Alexander, Capt. 
Wm. Brophy, J. J. Carty, A. V. Garratt, 
Frank C. Mason, R. F. Ross, T. C. Martin, 
Geo. 8. Bowers, P. C. Ackerman, Capt. 
Cushing, J. R. Magee, W. J. Morrison, Al- 
bert Phenis, Geo. W. Adams, W. J. Denver, 
Col. Gardiner C. Sims, C. E. Stump, W. a. 
Sellers, Chas. W. Price, J. C. Wilson. 

On returning to Providence in the early 
evening, a large number of electrical vis- 
itors under the guidance of President Perry 
visited the new station of the Narragansett 
Electric Light Company, and had the pleas- 
ure of seeing a station erected on a broad 
and comprehensive plan, where ample pro- 
vision for future growth, so necessary in this 
branch of the business, had been provided 
for. Over $500,000 has been spent recently 
by this company in extending ils plant, and 
to-day the stock of the company sells away 
above par, yet none of it is for sale. 

The evening trains and boats took away a 
happy crowd, all voting Mr. Phillips, what 
he sadbubtedly is, a prince of hosts. 





by specious representations induces other 
citizens of the same place to start a 
new plant, always forgetting to tell of the 
weary journey of the pioneer company, and 
pointing always to present position. The 
only province of this new plant is to dam- 
age. and destroy what did give some promise 

life and fruit, and incidentally to make a 
market for a little new apparatus, effectu- 
ally closing, however, a profitable avenue 
of steady continuing business in sales to the 
original companies. 

It is rumored very strongly, and indeed 
stated as a fact, as strange as it may seem, 
that parent companies, not satisfied with 
permitting, have gone so far as to actually 
organize central station companies in com- 
petition with others which are abundantly 
able to supply all demand, strengthening, 
supporting and sustaining them in their un- 
holy warfare against legitimate enterprise. 

Such being the case, your committee would 
earnestly recommend either its continuance 
or the appointment of a new committee with 
power to confer and advise with any com- 
panies against whom such warfare is waged, 
and that through such committee the mem- 
bers of this Association, as central station 
companies, pledge sympathy, assistance and 
protection to any company so being fought ; 
and that such committee be instructed to re- 
present to the various parent companies that 
the conduct we have above deprecated is 
something so fatally injurious to us and to 
our stockholders as to make our investments 
uncertain and undesirable, and that therefore 
we will as one Association feel not only 
justified in but required to take the strong- 
est — means of remedy and prevention 
within our power whenever we find a 
parent company engaging in or p rmitting 
such a course of conduct. When it has al- 
ready been started any such company so 
minded can readily stop it. 

Marpsen J. Perry, Chairman.” 


THE CAPE MAY CONVENTION, 


The Electric Light Men take in 
the Sea Air and Discuss 
Electrical Topics. 


PAPERS BY PROF. HENRY MORTON, H. L. 


LUFKIN, H. M. SWETLAND 


AND OTHERS. 


PROVIDENCE THE PLACE SELECTED FOR 


THE FEBRUARY MEETING.—A NEW 
CONSTITUTION ADOPTED. 


TUESDAY, AUGUST 19rn. 


OPENING OF CONVENTION, 


The ballroom of the Stockton Hotel was 
one-fourth filled with members and their 
wives when, at 10:40 a.m., President Mars- 
den J. Perry called the Twelfth Convention 
of the National Electric Light Association 
to order, and proceeded to read his opening 
address : 


INAUGURAL ADDRESS.—BY MARSDEN J, 


PERRY, 


Members of the National Electric Light Axso- 
ciation : 

You are here to-day to erect, by mutual 
action, another mile-stone—in the form of 
the volume that will be created to contain a 
record of your proceedings—to mark the 
progress of the development of the electrical 
industries. Short as the history of this ae- 
velopment is, it has been so crowded and 
broadened by the eager enterprise that is 
characteristic of our people, that no records 
are to-day sufficiently ample and complete 
to give any of us a correct knowledge of the 
present condition of the multitude of un- 
dertakings empluying electricity in some 
form of practical application. 

To supply this deficiency, a ‘‘ Memorial 
and Statement ” bas been presented to Con- 
gress in the name of this Association, urg- 
ing that the fullest possible investigation and 
report be made on the electrical industries 
by the Eleventh Census. This Association 
can do no more important work for the in- 
terests it represents than to select from the 
census reports certain points of inquiry, and 
adopt measures to keep them continuously 
wriitenuptodate. A recommendation look- 
ing to this end may be presented by the 
committee on data. 

As a general statement it may be assumed 
that there is to-day a central lighting and 
power station in operation in every town of 
any importance in the United States. An 
estimate made by and published in the 
August number of JElectrical Industries 
makes the following showing : 

Number of stations 

Capital invested 

Number of arc lights eich ake 

Number of incandescent lights. 1,590, 

Engine capacity, horse-power....... 356,755 

Eloquent as these figures are of enterprise 
and progress, they tell but part of the story. 
One startling omission is that of the elec- 
trical transmission of power for stationary 
and locomotive work. The statements how- 
ever may serve the purpose of helping the 
imagination to picture the results that are 
to be shown by the census of the century 
in the year 1900. 

It is a safe assertion that there is not a 
station in this country with a present capac- 
ity sufficient to satisfy one-twentieth of the 
demand for light and power that exists 
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within theareaof its practical working limits. 
To reach the consummation of ultimately 
doing the entire lighting and power service 
that is to-day being supplied by the use of 
ageats other than electricity, is an undertak- 
ing worthy of the united efforts of all who 
are interested in the electrical industry. 
The foundation of such a growth must be 
laid in an unquestioned demonstration that 
investments in central stations for supplying 
light and power by the use of electrical cur- 
rents are safe and profitable, that the service 
isin comparison with that rendered by other 
agents used for similiar purposes a protec- 
tion to life and property, and that the ser- 
vice can be employed with advantage in 
economy, health and comfort, by all users 
that cannut be realized by the use of any 
other agent. : 

Those who know best what is required to 
meet all issues and to establish a business 
involving the complex factors and condi- 
tions assembled in undertakings for central 
station work, are those who have invested 
their money in it and are employed daily in 
its management. To them and their inter- 
ests, which includes that of all who manu- 
facture apparatus and supplies, as surely as 
the greater comprehends the lesser, this 
Association is pledged for well considered 
and effective work. ; ; 

In your deliberations and discussions you 
have an opportunity to show your thorough 
knowledge of the subjects in which you are 
interested. By your actions you can prove 
yourselves masters of the factors that induce 
progress and invariably lead to successful 
issues. aaafi 

The Twelfth Convention of The National 
Electric Light Association is now open for 
the consideration of such subjects and _ busi- 
ness as may come before it. 

The Secretary, Mr. Allen R. Foote, then 
announced that the Executive Committee 
had appointed a committee of three on cre- 
dentials, consisting of Messrs. E. R. Weeks, 
chairman, M. J. Francisco and John A. 
Seely. 

The Executive Committee also recom- 
mended the app»intment of a Committee on 
Resolutions, to take the names of those de- 
siring to discuss any topics which came up 
in the course of the Convention, except dur- 
ing the last or executive session. The mem- 
bers desiring to take part in any discussion 
were requested to hand their names to the 
Secretary before the discussion was started. 

Mr. C. R. Faben, of Toledo, moved that 
this recommendation be adopted, and that 
the Chair appoint such a committee. Sec- 
onded and passed. 

President Perry appointed the following 
as a Committee on Resolutions: Dr. A. F. 
Mason, C. H. Wilmerding and C. R. 
Huntley. 

Prof. J. P. Barrett, of Chicago, who was 
to read a paper onthe ** Electrical Industries 
and the World's Fair,” announced that he 
was suffering from a severe cold, and stated 
that Mr. John W. Blaisdell, of Chicago, 
would read the address for him. 

The following is Prof. Barrett’s paper : 


“ELECTRICAL INDUSTRIES AND THE WORLD'S 
FAIR.” 

It has been stated by competent authority 
that had it not been for the exhibition of 
the speaking telephone at the Centennia) 
Exhibition at Philadelphia, the telephone 
would have been ten years later in receiving 
popular recognition and becoming a success, 
It is well kuown that the individuals who 
were nearest the telephone invention looked 
upon it with distrust, considered it a toy and 
an invention of no great practical import- 
ance. But Sir William Thompson, who was 
in 1876, as he is now, the recognized author- 
ity in electrical science, seeing the telephone 
at the Centennial Exhibition, became enthu- 
siastic over it, and endorsed it so warmly 
that it directed public attention to the in- 
vention and made it an immediate success. 

Great as are the interests resulting from 
the telephone, which was first publicly ex- 
hibited at the Centennial Exhibition, at 
Philadelphia, the importance of this inven- 
tion extends beyond the particular interests 
directly concerned. The ,public attention 
attracted by the telephone has stimulated 
activity in electrical industries which war- 
rants the statement that the exhibition of the 
telephone marked a new era in electrical 
progress. The telephone and the relation of 
the Centennial Exhibition to the promotion 
of its popular success, is mentioned simply 
as an illustration of the importance of the 
World’s Fair to electrical enterprises. Four- 
teen years have passed since then, andin three 
years more the Columbian Exposition in 
Chicaga will be looked on to exhibit the 
progress which has been made since that 
date, and to be commensurate with an in- 
dustry so progressive as to have absorbed an 
investment of $500,000,000 in the past 10 
years. It is not unreasonable to say that 





there will be more interest in the develop- 
ment of electrical science, and in the evolu- 
tion of the art of electricity as applied to 
various industries, than in any other branch 
of the World’s Fair. The rivalry in inven- 
tion has led the United States to outstrip all 
other nations in the practical application of 
electricity. Thus it was that the electrical 
department of the United States Exhibition 
at the Paris Exposition saved the United 
States from complete disgrace, and yet the 
electrical department of the Paris Exposi- 
tion was the weakest feature of the entire 
show. Probably the United States in the 
Columbian Exposition cannot hope to equal 
Paris in the matter of its general exposition, 
but in machinery and electrical matters par- 
ticularly we should do a great deal better. 

The most striking failure of electricity to 
play its proper part at the Paris Exposition 
was exemplitied by the Eiffel Tower, which 
was not only not lighted by electricity, but 
even had its numberless gas jets lighted by 
hand, after the old-fashioned way. Then 
the general lighting of the show was not 
made a feature, but only a very subordinate 
affair. The only place where electric light- 
ing can be said to have been a feature was in 
the working of the colored fountains, an 
English invention and already rather old, 
but a fine thing and worth repeating at 
Chicago, with better facilities for spectators. 
The next most striking lack of the Paris 
Exposition was in the matter of electric 
street railways. It would seem that an expo- 
sition in these days should have an organized 
system of electrical locomotion for carrying 
a lot of passengors quickly and cheaply 
from side to side and from end to end of the 
entire grounds. Paris had a steam dummy 
going around two sides of the ground, but 
that was insufficient, and the cars were 
usually crowded just when people wanted 
to use them. That, however, was on ac- 
count of the exposition being such an unex- 
pected and tremenduous success. The only 
means of electrical locomotion used at Paris 
was an electric crane running from end to 
end of the machinery building, very slowly, 
to give people a chance to see the various 
exhibits from above, and incidentally some 
rest and some air. 

There was also no organized telephone ex- 
change system at Paris. Considering that 
the Melbourne Exhibition of 1880 had a 
telephone exchange in full operation inside 
the grounds, doing substantial service to ex- 
hibitors, as well as to the officers of the exhi- 
bition itself, Paris is to be pronounced he- 
hindhand in this respect. There was some- 
thing done in the American section at Paris 
for the officers of that section and for some 
exhibitors, but it was not very well done, 
and was op a very small scale. There may 
have been other similar telephone exchanges 
at work, but there was no good general sys- 
tem for everybody and in connection with 
the city. 

It is the intention in the following paper 
to point out some lines in which the exhibi- 
tion of that branch of industry in which 
we are all interested should be protected 
and promoted according to the brief consid- 
eration which the writer of this paper has 
been enabled to give the subject. 

In the first place, electricity will find 
numerous applications in the way of actual 
service in carrying out the plan of the Ex- 
position. By this I refer to the fire alarm 
frotection signalling apparatus, electric 
lighting, both sre and incandescent, trans 
mission of power, telephoning and tele- 
graphing. Thelocation of the main Expos- 
ition having been rightfully settled in favor 
of the lake front, which is practically in 
the heart of the city of Chicago, and within 
five squares of the telephone central office, 
the fire alarm central office and the Western 
Union atd Postal Telegraph offices, it will 
be a matter of no serious difficulty to make 
such connections with the general city elec- 
trical service as will give the Exposition the 
benefit not only 0 its own special outfit in 
each of these directions, hut also the advan- 
tage of its outside connections. Aside from 
this application of electricity to the utility 
and necessities of the Exposition, the features 
in which we are all particularly interested 
are those which illustrate the progress that 
has been made in the science and in the art. 
The success that has attended recent elec- 
trical exhibitions. such as the one in Phila- 
delphia in ’85, and the one in the American 
Institute Fairin New York. give us some 
idea of what can be accomplished in this 
direction with the immense multiplied facil- 
ities atthe World’s Fair in Chicago, and 
with the incentive to manufacturers and in- 
ventors which comes from having the atten- 
tion of the whole world directed to their 
work. 

With reference to telephones, as is gen- 
erally known, the fundamental patent on 
the telephone will expire in 1893, and we 
may expect not only the inventions accumu- 
lated and hoarded by the American Bell 
Telephone Company for the years that they 
have had control of the business to be ex- 
hibited at the World’s Fair, but also numer- 
ous other inventions which will be stimu- 
lated by the opening of the field to compe- 
tition, Thus, this feature should be given 





a much greater consideration, and more 
attention should be paid to it than in any 
other previous exhibition. We have seen 
only the beginning of the growth of the 
telephone business. This is shown by the 
fact that in the city of Berlin there are now 
18,500 subscribers, and the exchange there 
is growing at the rate of 3,500 per year. 1 
predict that in the city of Chicago inside of 
10 years there will be 30,000 telephones in 
use. Such a great increase in the use of 
telephones calls for apparatus-and appli- 
ances, the invention of which will tax the 
best talent of the country for years to come. 
Of course, in addition to the historical ex- 
hibition and the exhibition of recent inven- 
tions in telephones and apparatus applied to 
telephony, there will be immense numbers 
of telephones used in and about the build- 
ings of the Exposition. 

The matter of telegraphy also should re- 
ceive its due share of attention. The differ- 
ent forms of quadruplex, the use of dy- 
namos for furnishing the current instead of 
batteries, and other inventions in which the 
recent history of the telegraph is prolific, 
should each and all be suitably presented. 
Police and fire alarm apparatus of the latest 
design and the best manufacture, together 
with all appurtenances. wil] attract a large 
share of attention. 

The telautograph, which by 1893 will un- 
doubtedly be a practical success, even if it 
shall not have ceased to be a novelty, will 
also come in for purposes of exhibition as 
well as for extensive practical use. 

Motors for driving machinery, furnishing 
power for various purposes, running street 
cars, etc., will perhaps be even of more 
practical benefit than any other application 
of electricity; while electric lighting appa- 
ratus of various kinds will take the lead un- 
doubtedly, as it now does, over all otber 
electrical industries. 

It is proposed to connect the two parts of 
the World’s Fair, one situated on the Lake 
Front and the other at Jackson Park, by 
means of a railroad built out on the lake. 
The expediency of adopting electricity for 
motive power on this railroad is at once 
obvious. Thus the two features of useful- 
ness and exhibition can be readily combined, 
and in addition to the direct transmission of 
power, storage batteries could be employed 
for traction purposes on this road. 

It is difficult in enumerating the different 
departments of electrical enterprise to fore- 
see all of them, and particularly to foretell 
the relative importance of the different ones 
three years from the presenttime. In notield 
of human activity is invention so active and 
enterprise so energetic, and when we speak 
of the different forms of application of this 
science which are well known at the present 
day, we all know that we are simply on the 
threshold of future developments which 
may be confidently expected. No time in 
the history of the world has there been so 
great activity in any given direction as there 
now isin the department which we repre- 
sent, and too much cannot be said with 
reference to the importance of having ade- 
quate facilities in the coming World’s Fair 
to display the various industrial and artistic 
applications of electricity. 

What will be exhibited at the World’s 
Fair will undoubtedly be a revelation to the 
visitors. It should be the aim of the people 
having the exhibition in charge, to so or- 
ganize and classify the exhibits as to present 
clearly and forcibly the progress of the art 
and the present state of the art in its various 
departments. A chaotic exhibition of the 
products of the different manufacturers 
would accomplish something in the way of 
creating astonishment and mystifying the 
beholder. This is not what is desired. It 
is desired that the World’s Fair as a whole, 
and the electrical exhibition as perhaps the 
most important industrial feature of the 
exhibition, be made an education. It is not 
too early now to lay plans for the proper 
presentment of electrical industries for 
this great exhibition of 1893. The com- 
bined intelligence of the men who are to- 
day pushing forward electrical enterprises, 
working in harmony, wil] be able to accom- 
plish great results, results which wiil sur- 
prise all of us. But the element of time 
must enter into all calculations; especially 
is this the case with a subject so large and 
so involved as the suitable presentation to 
the public of the rapidly growing electrical 
enterprises in their various fields. 

The Exposition should be made just what 
its name implies, a practical exposition of 
the progress and advances made in the sev- 
eral branches of the science of electricity, 
and the exhibits should be so arranged that 
the various improvements may be seen and 
be appreciated at a glance. Thus will the 
real object of the Exposition be accomplished 
and a saving of much valuable time to the 
visitor be effected. For it is quite probable 
that fully 50 per cent. of the visitors to the 
electrical section will go there with the 
earnest desire to become thoroughly familiar 
by practical observation and study witb all 
that has been done in some certain industry, 
either to aid in carrying on acertain line of 
study or with a view to select what they 
may there conclude is the apparatus best 





adapted to their needs. In either case tine 
will be an important and valuable factor. 
and how to enable each visitor to quickly 
and understandingly grasp the more impori- 
ant details and points of superiority of any 
exhibit should be the main object of ‘the 
respective exhibitors. : 

The usual method followed in the smal] 
expositions has been to allot a certain space 
to each exhibitor, and allow him to place 
therein whatever he may desire to bring to 
the notice of the visitor. This is a gocd 
plan, and one which proves economical in 
many ways to the exbibiter. Another plan 
would be to allot space for the various types 
of apparatus. irrespective of the main display 
of the exhibitor. That is, to place all telé- 
phone apparatus and everything thereto 
pertaining in close proximity; the same 
with telegraphic apparatus, are lighting 
dynamos, incandescent machines, motors. 
etc. The carrying out.of such a plan wil! 
of course, give two or more separate exbibits 
to each manufacturer, and thus entail] some 
slight additional expense, both in the matter 
of suitable furniture, avd possibly in the 
matter of attendance ; but al] this additions] 
outlay would be more than returned in the 
excellent results attained, and in the sim- 
plifying of the study of any particular type 
of apparatus, to say nothing of the greater 
publicity given each exhibit. Of course 
there would be no objection to an exhibitor 
reproducing a complete display of all his 
wares in the space allotted to him for his 
headquarters, irrespective of the fact tha 
many articles may also be shown in th 
respective space to which they belong. 

As far as possible a complete specimen o 
every article and every size should be place: 
on exhibition. For instance, in the line of 
motors, there should be one of each siz 
from the smallest to the largest turned cut 
and so with dynamos, batteries, ete In the 
space alloted to the display of testing in 
struments the showcases should be placed on 
a flooring above a foundation made suffci 
ently solid to prevent oscillation of th 
needle, or injury to the more delicate part; 
from vibration or other similar cause. Every 
article should have a neatly printed card at 
tached, of size uniform in proportion to the 
character of the object displayed, containing 
the name of the article, the manufacturer’s 
address, and a brief description of its in 
tended use, the same appearing in English 
Frencb, German and Spanish. 

At the present time there are about 430 
separate companies or individuals whom we 
can expect to apply for space. many of 
whom will have but a single article or tw« 
toexhibit. But every one of this number 
will probably defer action until] the last pos 
sible moment, unless the importance of 
securing the necessary space and having his 
exhibit in readiness within the appointed 
timeis impressed upon him. Some of the 
manufacturers will have to he coaxed into 
making exbibits. while others will hesitat« 
on account of the expense entailed. The 
chief or his secretary must attend to all cf 
this, and must spare no pains to secure not 
only av exhibit but the dest exhibit possible 
for each manufacturer to make. 

Great assistance in carrying out a compre- 
hensive and systematic plan for the Exposi 
tion may be looked for in the United States 
Census, the report of the electrical depart 
ment of which is looked for with great in 
terest. 

After Prof. Barrett’s paper was finished, 
Mr. C. R. Faben, of Toledo.Ohio, remarked 
upon the pleasure he bad derived from 
listening to it. and stated that there would 
be vo part of the World’s Fair which 
would interest the present audience s¢ 
much as the electrical department. He 
therefore urged that the central station 
men get together promptly and arrange to 
make their part of the exhibition as com- 
plete as possible. Healso urged that Prof. J. 
P. Barrett, of Chicago, receive the endcrse- 
ment of the National Electric Light Assc 
ciation as electrician of the World’s Fair. 
Mr. Faben then made a motion, that a com- 
mittee of five consisting of the President, 
ex-officio, and four others named by the 
chair, be appointed to take charge of the 
affairs of the National Electric Light Asso- 
ciation for the World’s Fair, and to endorse 
Prof. Barrett as electrician. 

The motion was seconded by Mr. Geo. M. 
Phelps, of New York, who heartily endorsed 
both parts of the motion. 

Judge Armstrong, of Camden, N. J., was 
in favor of all of the motion as presented 
except where it proposed to endorse any one 
individual for the position of electrician. 
He thought the National Electric Light 
Association ought to maintain and uphold 
the non-partisan and unbiassed position 
which it had heretofore occupied. While he 
was personally in favor of Prof. Barrett for 
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the position, and would do all he could 
individually towards accomplishing that end, 
he was notin favor of the National Elec- 
tric Light Association endorsing Prof. Bar- 
rett or auv one else for the position. 

Mr. P. H. Alexander, of New York, 
thought the Convention ought to be more 
deliberate in its actions than it had been 
heretofore, and moved to table the motion. 

Mr. Fred Degenhardt, of Chicago, thought 
he vould be unfair to Chicago and untrue to 
Prof. Barrett did he not urge the Associa- 
tion's endorsement of that gentleman as an 
absolutely neutral man, and, therefore, emi- 
neutly competent to assume the office. 

Ex-President 8. A. Duncan,of Pittsburgh 
was of opinion that this matter ought to 
have been referred tothe Committee on Reso- 
lutions, which had been appointed a short 
time previously. 

Mr. A. J. DeCamp, of Philadelphia, did 
not gree with Mr. Duncan in this. 

Mr. Alexander thought that Mr. Duncan’s 


suggestion would have the same object as 
his motion to table the previous motion, 
namely, to gain time. 


J: lg2 Armstrong called for a division of 
the original motion, and moved to amend by 
sim) ly referring it tothe Committee on Res- 
olutions. 

When put toa vote by the Chairman, the 
motion as originally presented by Mr. 
Faben and seconded by Mr. Phelps was 
carried. 

e next matter in the order of business 
was the report of the Committee on Cupper 
Tariff. This committee consisted of Messis, 
CUherles A. Brown, chairman; George M. 
Pae'ps and J. F. Morrison. The _ re- 
por! was made in a verbal form by Mr. 
Brown, as Chairman, and he supposed that 
all present were familiar with the tariff bill 
now before Congress. If this bill becomes 
a law the duty on copper will be reduced at 
least 50 per cent. The committee had re- 
c 1 over 500 requests asking them to 
urge on the reduction of the tariff. They 
hai mailed over 1,000 letters bearing upon 
the subject, besides duing considerable work 
individually. Mr. Phelps had gone to 
Washington with a petition fur signatures, 
and had personally appeared before the 
Vaysand Means Committee in behalf of the 

Noappropriation had been made by the 
ciation fur expenses incurred by ‘the 
imittee, and the members of the com- 
iiitee had advanced money for such pur- 

s to the amvuat of $110. 

lr. DeCamp moved that the report be 

»pted and the committee continued. 

[r. Alexander moved that the treasurer 
of the Association be instructed to reim- 
burse the committee in the amount named 
expenses. 
sth motions were seconded and carried. 
‘he Chairman read a notice requesting 

Reception Committee to meet al 2 P. M., 
he headquarters of the ELECTRICAL RE- 
w, in Parlor C. 
Mr. DeCamp offered a resolution to re- 
sider the action in appointing a Com- 
ttee on Resolutions. 
Mr. Faben asked to have the amendment 
read. 
On the call of the Chairman for topics for 
liscussion, the following was suggested: 
Peoposed Classification of Lighting Power 
incandescent Lamps,” discussion to be 

‘ned by Dr. Louis Bell, of New York 
{ ty. 

At 11.45 Mr. Alexander moved to adjourn 
» morning sessivn. Seconded and carried. 


wT ESOS = 


AFTERNOON SESSION. 


The afternoon sessiou of the Convention 
ened at 4.10 o’clock, with a fairattendance. 
President Perry read a telegram of regret 
rom Mr. M. D. Law, of Denver, Col. 
lhen followed a five-minute talk by Mr. 
David Brooks, of Philadelphia, on ** Liquid 
Insulation for Underground Conductors 
Carrying Currents of High Voltage.” The 
speaker mentioned the new methods of test- 
ing cables employed in Paris and Lun- 
don, and the differences obtained when 
testing with a current from an induction 
coil or Holtz machine and when using a 





regular current of high voltage. The five 
minutes expired before Mr. Brooks had 
finished his interesting remarks. 

The next paper on the programme was 
that by Professor Morton, of Stevens Insti- 
tute of Technology, on ‘‘ Dangers From Elec- 
tricity.” 

‘‘ THE DANGERS OF ELECTRICITY.” 


When the development of electric cur- 
rents, on a Jarge scale and at asmall cost, 
first became possible by reason of the dis- 
coveries of Faraday, Wilde, Gramme, Sie- 
mens and others, the question of the dangers 
to life and property attending their use was 
brought prominently before the public, just 
as the dangers attending the use of steam, 
of rapid locomotion on railroads, and of 
dynamite were brought to the attention of 
the world when these powerful agencies 
first left the experimental laboratory of the 
chemist Or engineer to take their part in the 
ordinary labor and business of life. 

In each instance alike there was a class of 
people who took the narrow and partial 
view, thatif an agency was dangerous it 
should be excluded altogether from public 
use, Or, What amounted tothe same thing, 
be surrounded with such exclusions and 
limitations as would rob it of nearly all its 
capacity for usefulness, and restrict all 
possibility of advance and development in 
its application. 

Thus laws were actually passed in Eng- 
land on the first introduction of steam lim- 
iting the pressure in boilers to 30 Ibs. on the 
square inch. 

The first railroad charter contained a 
clause limiting the speed of trains to 12 
miles ap hour, and when a speed of 30 miles 
wus suggested, it was ridiculed in a promiu- 
ent journal of the day as an idea simply 
insape, and it was said that people 
would just as soon be persuaded to allow 
themselves to be fired out of canuon as to 
be hurled along at such fearful velocities, 
which would, without doubt, have the most 
disastrous effects upon the circulation of 
the blood and other vital actions. 

Some of us can also recollect the excite- 
ment produced and echoed in the press on 
the introduction of dynamite, and the strin- 
gent laws regarding its transportation, 
which in many cases only increased the 
danger to the public by occasioning its 
surreptitious conveyance in passenger and 
ordinary baggage cars. 

We shall have to be very young indeed 
not to remember the great popular excitement 
brought about by the daily press when elec- 
tric lighting first appeared in the streets of 
New York, and when flashes of flame were 
described as proceeding from a horse that 
had run against an electric wire. 

In all the older instances matters have 
settled themselves in accordance with the 
laws of human progress and the diffusion ot 
intelligence, and we now have boilers run- 
ning at pressures of 140 pounds and up- 
wards, trains going more than a mile a 
minute, and gunpowder largely superseded 
by dynamite. 

What is more, the accidents and injuries 
actually produced by these several agencies 
have been vastly less than those caused by 
the things which they replaced. 

A much smaller number of people are 
killed or injured by high pressure boilers 
than by low pressure ones. How rarely du 
we hear of the explosion of locomotive 
builers, which usually carry 140 pounds 
pressure ? 

The accidents to express trains are as 
nothing compared to those occurring with 
freight trains, and the loss of life and injury 
to passengers by rail is insignificant in its 
percentage to the number carried, when 
compared to similar loss and injury incurred 
in the days of stage coaches. 

The same relation has been found between 
dynamite and gunpowder, the former hav- 


ing largely reduced the proportion of acci- 
dents and injuries as compared with the 
work done. 


Two ‘lessons are very plainly taught by 
the facts of history above alluded to. 

First: The world is not going to be 
frightened away from a new and valuable 
source of power by the circumstance insep- 
arable from the very nature of all powerful 
agencies, that it is dangerous if not ade- 
quately controlled; but, on the contrary, 
will develop the new power to an ever 
increasing and, therefore, more (possibly) 
dangerous iotensity. 

Second: Intelligently managed and con- 
trolled, the most powerful and, therefore, in 
a sense, dangerous agencies, become the 
most efficient protectors and servants of 
map, and not only aid him in his mission of 
subduing and utilizing nature, but actually 
protect him in his work. 

Without these ‘‘ dangerous” agencies man 
would be reduced to the lowest condition of 
savagery, where be would be at all times 
helplessly at the mercy of the ‘ elements” 
or the blind forces of nature. 

With them he not only defies and subdues 
the beasts which would otherwise be bis 
superiors, but even conquers and renders 
tributary to his comfort and advancement 





those vast forces which control the entire 
matter of the Universe. 

Applying these lessons taught by the past 
history of the world in parallel cases to the 
problem of the distribution and use of elec- 
tricity, we see in the first place that the 
way to deal with its dangers ought not 
to be the timid, obsolete way of prohibition, 
or of unintelligent restriction, such as that 
which proposed the exclusion of locomce- 
tives from railroads, or the limiting of their 
speed to 12 miles an hour, but the sensible 
way of providing adequate safeguards to the 
new power, and with these allowing it to 
follow its natural line of development and 
growth into higher and higher ranges of in- 
tensity and consequent efficiency. 

It is too well kuown to all to need state- 
ment, that the methods thus pointed out by 
history and taught by experience have not 
been by any means universally advocated 
or followed, and that while many have 
loudly demanded the exclusion of powerful 
electric currents, the limitation of their in- 
tensity to what they suppose to be neces- 
sarily harmless ranges, the users of such 
electric currents have in too many Cases 
neglected the most obvious precautions. 

It is only fair to say, in explanation of 
this latter statement, that this neglect bas 
in many cases been brought about by ob 
structions thrown in the way of good work 
by those who were exciting themselves for 
the total abolition of dangerous currenis, 
and who, like certain ‘‘total abstinence” 
advocates, objected to every mitigation of 
evil they attacked, because any such im- 
provement weakened their case against it. 

As regards dangers to property from fires, 
the matter fortunately fell at an early period 
into the hands of the Board of Fire Under- 
writers, who, in a judicious and business- 
like way, investigated the subjectand forn.u- 
lated such rules as have proved eminently 
satisfactory, and have proved that under 
proper regulations as to good work and 
means of protection, electricity is by far the 
safest means known to us for the distribut- 
ing and development of light, so far as ‘* fire 
risks” are concerned. 

In view of the satisfactory results thus 
obtained I regard it asa fortunate circum- 
stance that the other part of the problem, 
namely, that relating to dangers tu humav 
life, has been recently taken in hand by a 
similar organization knowa as the ‘‘Em- 
ployers’ Liability Assurance Corporation.” 

This association, after collecting a mass 
of material from a great varizty of sources, 
has some time since formulated a series of 
rules for the protection of those employed 
in erecting and operating electric apparatus 
involving the use of powerful, and, there- 
fore, dangerous currents. These rules have 
been examined and approved by several of 
the managers of prominent electric com- 
panies, and so far it would appear as if no 
accidents have resulted from the use of elec- 
tric currents where these rules have been 
followed, and that most if not all the acci- 
dents which have occurred would have been 
prevented had these rules been followed ard 
obeyed. 

Having had something to do with the 
framing of these rules, itis my chief object 
in presenting the present paper to secure 
their criticism by those best able to perceive 
their imperfections, and such suggestions as 
may lead to their beneficial modification or 
extension. 

1 therefore quote them as follows ; 


First. Do not touch or handle any electric 
wire or apparatus of any sort while standing 
on the ground, or while iv contact with any 
iron work, gas or water pipe, or stone or 
brick work, unless your hands are covered 
with rubber gloves, and you are provided 
with such properly insulated tools as have 
been declared to be safe and in good order 
by the electrician or other competent officer 
of this company. 

If it is at any time necessary to stand on 
the ground, or on any surface not insulated 
from the ground, while handling electric 
wires and apparatus, rubber boots or an in- 
sulated stool should be used. 

In moving wires, hanging on or lying over 
electric light wires, lamps or fixtures, use a 
dry band line. 

Second. Never handle any electric wire 
or apparatus with both hands at once when 
this can be avoided, and, if it is necessary to 
do so, be sure that no current is present, or 
that one or both hands are protected by 
rubber gloves or other efficient insulation. 

Third. When handling line wires, treat 
each and every wire as if it carried a dan- 
gerous current, and under no circumstances 
allow yourself to make contact between two 
or more wires at the same time. 

Fourth. Never open a circuit which has 
been in use without giving notice to the 
superintendent or whoever is in charge of 
your intention to do so, and at the same 
time request that the same line be opened 
at the main station,and kept open until you 
have given notice that your work on that 
line is complete. 

Fifth. In the dynamo room never go 
near the belts or dynamos, nor touch any 
apparatus unless you are fully informed and 
instructed how to do so, 





Tools used by linemen should be provided 
with insulating handles of hard rubber or 
other equally good insulator. It is the duty 
of each lineman to look after his own tools 
and see that they are in good order, es- 
pecially as to their insulation. 

Sixth. Lamp trimmers and others engaged 
in the care of lamps must see that the 
switch putting the lamp in circuit is turned 
off before they handle the lamp in any way. 

In .construction work, a space of at 
least 20 inches must be left between the 
holes fer pins on the cross arms, so that a 
lineman may get tothe top of the pole and 
work without dagger. 

The same insurance association has col- 
lected the authentic records of a number of 
so-c-lled ‘‘ electric accidents” or accidents 
happening to the employés of electric com- 
panies. have now before me the abstracts 
of 91 such cases. 

The first thing that presents itself in looking 
over this set of abstracts is that very few of 
the accidents are in any way attributable to 
electricity directly, but would have occurred 
had the establishment in question been any 
kind of a factory where power was being 
used, or any place where heavy objects were 
being moved. A few examples will illus- 
trate this, thus : 

‘‘No. 1. While steadying with a pike-polea 
large electric light pole which was being 
placed in position, a passing ‘low-gear’ 
belonging to the Standard Oi] Company ran 
over ankle.” 

**No. 2 While assisting in hoisting astick 
of lumber from the street to the second 
floor of electric station, was injured in right 
foot by having the stick fal] upon it.” 

‘‘No. 9. Was going to dynamo, stepped 
on iron plate temporarily covering a belt 
hole in floor. The plate tipped and he fell 
partly through the opening, injuring hin self 
internally.” 

“No. 17. Was oiling rocker shaft of 
engine near fly-wheel; leaned back too far 
and was struck on head by spider of fly- 
wheel.” 

The above are fair samples of the rest, and 
in fact out of the 91 cases but 15 (or about 
16} per cent.) have any direct relation to 
electricity. 

As I have already mentioned, of the 15 
cases in which the injury was in any way 
caused by electricity there are none in which 
the action would not have been avoided if 
the above quoted rules had been obse ved. 
Thus, beginning with first in ordcr as ar- 
ranged in the abstracts, all before it baving 
no direct connection with electricity, we 
have: 

**No. 11. While removing the wire from 
a Brush dial or regulator which had become 
short-circuited, was slightly burncd on two 
fingers of right hand.” 

In this case the beneficial effect of rule 
No. 2 was manifestly expressed, and had 
the spirit of rule 7 been complied with, 
even the slight injury experienced wculd 
have been avoided. 

The next in order is: 

** No. 20. Was putting carbon in electric 
lamp which was out of order and failed to 
burn. Received charge of electricity, w bich 
caused him to fall down from step-ladder 
on to steam radiator. Two ribs broken.” 

This would clearly have been avoided by 
an observance of rule 7. 

Time will not permit me to quote all the 
15 cases, and I will, therefore, only repeat 
that they would, all of them, have been 
avoided by a strict observance in form and 
spirit of the above quoted seven rules or 
directions. 

Of course I do not mean to imply by this 
that these rules are perfect or complete, but 
only that they seem to be in the right direc- 
tion, and to furnish a starting point from 
which further developments may proceed. 

No one having even an elementary know!l- 
edge of electricity as it existed 10 years ago, 
needed or needs to be convinced of its power 
to do harm where all safeguards are 
removed, and the occasional declarations of 
its harmless character which have been 
uttered can only be accounted for by refer- 
ence to that combative disposition which 
impels some minds always to take a view in 
opposition to any which may be expressed, 
and gives birth now and then to a book or 
pamphlet disproving the law of gravitation 
or the solar origin of light and heat. To 
say this is, however, far from agreeing with 
the other extremists who would banish elec- 
tricity from our daily walks and occupations, 
or place it under restrictions which might 
render it harmless, but which certainly vould 
render it relatively useless for the countless 
purposes in which its efficiency demands its 
full development. 

The true opinion is that which is sup- 
ported by past experience, and which advo- 
cates the fullest developments of power to 
which this agency can attain, combined with 
the use of all the means of protection by 
which human intelligence can protect itself 
while using to the utmost this potent and, 
therefore, dangerous weapon in our victo- 
rious contest with the inimically destructive 
forces of nature. 

The paper was read by Mr. Alexan- 
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This is the season of conven'ions and ex- 
hibitions. Here are some that are already 
settled upon: The St. Louis Electrical Ex- 
hibition, the Minneapolis Exhibition, the 
Sioux City Exhibition, the Telephone Con- 
vention, the Edison Convention, and Amer- 
ican Street Railway Association Convention. 


The usual squabble over the constitution 
furnished the regular semi-annual side- 
show for the silent members of the Electric 
Light Association. This constant revision 
is growing wearisome. The same time 
spent in the intelligent discussion of papers 
read before the Association would result 
more profitably. 





We have just received reliable information 
from Yucatan indicating that yellow fever 
during the present season has caused much 
fatality among those engaged in the electric 
lighting business in the cities of Progresso 
and Merida. The former city is lighted by 
the Thomson- Houston system and the latter 
by the Brush. Within 10 days two of the 
four men engaged at the Progresso station 
died, and also two of the three employed at 
An American theatrical company 
exhibiting in Merida has lost its manager 
and leading man also from the dreaded 
fever, which seems to be unusually fatal 
this year. An American physician who 
has lived in Merida for 30 years has also 
died. Some of the men connected with the 
electric lighting companies originally came 
to engage as workmen upon the railway in 
which ‘‘ Liverpool Jack” gained such noto- 
riety. With such a death rate as this, it 
seems that Yucatan just at the present time 
isa good place to keep away from. 





A COMPREHENSIVE REPORT. 


The report of the Eiectric Light Conven- 
tion in the ELEcTRICAL Review this week 
will be found to be complete and graphic. 
A comprehensive, succinct, interesting ac- 
count appears ; one that the active electrical 
man can read from beginning to end and 
understand at once, without having to wade 
through a mass of unnecessary discussion 
and comment. The points made by each 
speaker are cleatly given, the papers pub- 
lished in full, the executive work clearly 
covered ; and we think every one of the 
many thousand readers of the REviEw will 
thank us for condensing and yet preserving 
these proceedings in this manner. We do 
not often refer to the individual members 
of our staff, but feel that on this occasion 
strong words of praise are due Mr. Stephen 
L. Coles, of the Review staff, who had full 
charge of the report of the Convention pro- 
ceedings. 





THERMAL BATTERIES. 


Several new forms of thermal batteries 
are described in this week’s ELEcTRICAL 
Review. Progressive electrical inventors 
are concentratiny a great deal of thought 
on the problem of direct conversion of heat 
into electricity. Whether or not a com- 
mercially efficient thermal generator will 
ever be produced is a question very hard 
to answer on @ priori considerations; it in- 
volves a scientific conundrum, whether the 
highest possible return of electric current 
bears such a relation to the heat expended 
as to give thermal generators apy show as 
competitors of the dynamo. A little more 
work of the kind done by Herz will give a 
sufficiently clear insight to the mathematical 
relation between heat and electricity to 
solve the problem. But it is quite possible 
that inventive genius will have pointed out 
the solution practically and commercially 
before the answer will be reached mathe- 
matically. 





THE CAPE MAY CONVENTION. 


The place and time of holding the Twelfth 
Convention of the National Electric Light 
Association were both propitious. The 
supply men and the central station men 
rubbed together as usual, with mutual 
benefit it is hoped. Several new things 
were exhibited, and the papers presented at 
the Convention opened the way for further 
improvements in details. 

A good bit of work was done by the 
Convention in appointing a committee to 
report on ‘‘ The Proper Classification of 
the Lighting Power of Incandescent Lamps.” 

Mr. Francisco’s paper on ‘‘ Municipal 
Lighting” was probably the most interest- 
ing on the list. His figures will be found 
difficult to disprove, we think. 

An opportunity to do this has been given 

to Professor J. P. Barrett, the City Elec- 
trician of Chicago. That city runs its own 
electric lighting plant. Professor Barrett 
took broad exceptions to the figures quoted 
by Mr. Francisco for the operation of this 
plant, stating that ‘‘only two items were 
correct.” The Association voted to publish 
Mr. Francisco’s paper and distribute it 
broadcast. Professor Barrett asked that in 
respect of fair play this action be withheld 
for a month until he could prepare a reply 
to Mr. Francisco and submit it to the 
Association. This was tacitly agreed to. 
_ Mr Lufkin’s paper on ‘‘The Proper 
Basis for Determining Electric Motor Rates ” 
is an able and interesting one, showing the 
need of a standard system of charges for 
current used for power purposes. 

Our list of those present embraces the 
names of persons numbering in all 27i, 
which is a good test of the popularity 
in which the Conventions of the National 
Electric Light Association are held, and may 
this continue and the association ever grow 
in strength and influence. 





Next: The Telephone Convention at De- 
troit, September 9th. 





SOME RECENT IMPORTANT 
PATENTS. 





CHLORIDE OF SILVER BATTERY. 


Wilham M. Fink, of Elizabeth, N. J., 
has patented a chloride of silver depolari- 
zing strip or electrode for open circuit bat. 
teries, in which the principal object is to 
reduce the high resistance of the chloride of 
silver. This is accomplished by attaching a 
sheet of silver foil to a silver wire, placing 

the two in a mold, 

the outer edges of 
the foil being bent 
’ so as to lie against 
the inner surface of 
the mold, and then 
pouring melted 
chloride of silver 
into the mold, 
When the electrode 
is completed the 
silver foil is distri- 
buted at various 
points on the exter- 
nal surface of the 
chloride of silver, 
and extends more 
or less throughout 
the mass of the 
same, converting 
the mass into a con- 
q ductor of low resist- 
ance. The accom- 
‘eo papying engraving 
FL illustrates the elec- 
trode in central ver- 
tical cross section. 


A Nove. THERMAL CouPLE fora battery 
has recently been patented, the structure of 
which will be understood from the accom- 
panying engraving. a‘ isthe negative ele- 
ment of any suitable conducting metal, and 
is provided with a screw-threaded projection 
a* and tipa*. Upon the latter rests the base 
of an asbestus tube /, and an exterior metallic 
sleeve gis secured upon the threaded projec- 
tion a? and firmly binds the asbestus tube 
against the tip of the projection a*. The posi- 
tive electrode of antimony or other suitable 
metal is then poured into the chamber formed 
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by the top of the projection @* and the as- 
bestus lining, and the element is complete. 
Conductors x n establishing electric connec- 
tion between the successive pairs of elements 
are embedded in the positive and negative 
electrodes o and a! respectively. Elements 
constructed in this manner are alleged to be 
free from the difficulties usually present in 
thermo-electric couples due to the fusion of 
the antimony or antimony compound at 
the point where the beat is applied. 
A NOVEL THERMAL BATTERY. 


ee 





A thermo-electric couple has been pat- 
ented by Thomas A. Edison, involving a 
novel mode of preserving a wide difference 
of potential between the two thermal ele- 
ments. In the accompanying engraving 
which illustrates the device A represents a 
disk preserved in rotation by an electric 
motor a. C represents a fire-brick structure 
which is slotted at one point so as to permit 
the disk B forming the other element of the 
thermic couple to project through and bear 
upon the disk A, a spring d and elbow lever 
6 serving to hold the disk B against the disk 
A with an elastic tension. A burner D is 
applied underneath the fire-brick hood or 
structure directly to the disk B, the fire- 
brick preventing the heat from reaching the 
disk A. Circuit connections 1 2 are led from 
the two disks.. It is stated the disk A may 
be kept at a comparatively low temperature 


na se eee a a ee ea ak [6a 





de 


€ 
c 


=o; & 








August 30, 1890 


ELECTRICAL REVIEW 


5 











with reference to the disk B, by reason of 
the fact that the hot disk is constantly 
changing its point of contact with the cooler 
one, offering the double advantage of yield- 
ing a high difference of temperature, and 
consequently high electro-motive-force, and 
yet removing the liability to fusion present 
in the metallic composition now used for 
thermal elements. 
A NOVEL ELECTRIC GENERATOR. 

u the accompanying engraving we illus- 
trate an interesting invention lately patented 
by Mr. Edison, in which the force of ex- 
pansion and contraction of metal is utilized 
to produce motion between the two parts of 
a magnetic circuit, and generate carrent by 
the induction on asurrounding coil exerted 
by the varying maguetic field. G@ represents 
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furuace provided with a suitable grate, 
ross the upper portion of which is radially 
ranged a series of nickel bars D, having 
their inner ends fixed to a hub, and their 
iter ends connected by means of an adjust- 
gx screw d, with the pivoted limb A of a 
iagnetic circuit. ‘Two coils surround the 
wo sides of the magnetic circuit as shown. 
‘here isa circular series of these magnetic 
ystems corresponding to the number of 
idial nickel bars D. The pivoted limb A! 
f each magnetic circuit hasits inner portion 
n very close juxtaposition to the fixed por- 
ion of the core which enters the upper coil. 
\ semicircular sheath His fixed to a cen- 
tral postand keptin continuousslow rotation. 
[his sheath covers one-half of the radial series 
»f nickel bars at a time, and, as it revolves, 
it covers and uncovers the bars, admitting 
ind cutting off the heat from the furnace to 
them in regular order. When the heat has 
access to the bars they expand and when cut 
off from them they contract. The enormous 
mechanical force exerted by this movement 
opens and closes the magnetic circuit formed 
by the cores A A. The nut dis so adjusted 
that when the barsd are expanded the two 
limbs of the magnet core are in contact. 
When the bar cools this contact is broken and 
a wide variation of magnetic resistance is 
created which acts upon the upper coil in- 
ductively and develops a current. A source 
of continuous current, asa battery or any 
other suitable generator, is used to mag- 
netize the cores through the influence of the 
lower series of coils, or a shunt from the 
circuit supplied by the upper coils may be 
carried through the lower coils, in which 
caseanauxiliary current will haveto be used 
only in starting the apparatus into action. 
The direction of the current in the upper 
induced coils varies accordingly as the bars 
d contract or expand, and the reversals may 
be straightened by means of a commutator, 
shown at the right of the illustration, so as 
to develop in the external circuit a current 
of continuous direction. A slow movement 
is imparted to the semi-circular disk H, and a 
current will be thrown into external circuit 
as long as heat is supplied by the furnace @. 
ANOTHER IMPROVED THERMAL BATTERY. 
Harry B. Cox, of Hartford, Conn., has 
taken out several patents relating to im- 





provements in thermal batteries. The ac- 
companying engraving illustrates several of 
these improvements. A series of radially 
arranged thermal couples, connected to- 
gether in series and secured at their inner 
ends in a mass of vitrified fire-proof cement, 
are superposed upon each other, a layer of 
asbestus or other material being interposed 
between the successive layers, and the cylin- 
drical chamber thus formed in the center 
of the pile of elements is connected with a 
source of heat so that the inner junctions of 
all the radially arranged elements are heated. 
A series of deflecting plates, not shown in 
the engraving, is supported within the cen- 
tral chamber or flue, and these gradually 
increase in diameter toward the upper end 
of the pile, causing more and more heat to 
be deflected against the elements as the hot 
air rises toward the top of the pile, thus 
compensating for the decrease in tempera- 
ture of the hot air as it rises. Between the 
outer and inner junctions of each couple is 
a series of radiators, ¢ c, molded or other- 
wise firmly secured to the body of the ele- 
ment, and extending outwardly and offering 
considerable radiating surface to the air. 
It is stated that these radiators preserve a 





considerable difference iu the temperatures 
of the outer and inner junctions, and thus 
increase the electro-motive force and con- 
stancy of the battery. 





Underground Wires. 

The Committee on Underground Wires 
made the following report at the Electric 
Light Convention, Cape May, August 2\1st: 

At the Kansas City Convention, held last 
February, the following members were ap- 
pointed a Committee on Underground 
Conduits and Conductors, viz. : 

J. E. Lockwood, of Detroit, Mich. 

C. H. Wilmerding, of Chicago, III. 

8S. S. Wheeler, of New York. 

T. C. Smith, of Philadelphia, Pa. 

D. E. Evans, of Baltimore, Md. 

Your committee now desire to report that 
they have perfected a plan of work, but be- 
fore carrying out same desire the opinion of 
the Association, and any suggestion that 
members especially interested may desire 
to make. 

The plan of work adopted is first to secure 
from each electric light or power company 
operating any high tension underground 
conductors a full description of the conduit 
and conductors in use, the character of the 
current used, and how long same has been 
in use, which information, when classified 
and tabulated, will indicate plainly the con- 
dition of the subject at the present date, and 
will give us a starting point to work from. 
We then intend to secure the co-operation 
of these companies in our next step, which 
will be to have each company keep account 
of the cost of maintenance and repairs to the 
conduits and conductors, and of all changes 
or additions thereto, also of the average hours 
per day the system is operated. This infor- 
mation, when classified and tabulated, will 
show the cost of operating underground 
conductors, and if regularly reported to the 
committee, will show whether or not pro- 
gress is being made in this direction, and 
whether the systems in use are likely to 
prove permanently successful, or to finally 
fail. 

It is also designed to include in these re- 
ports a list of all grounds, burn outs, etc., 
and their causes, with suggestions looking 
to the removing of said causes. 

The committee would of course keep 
private the names of all companies furnish- 
ing such information, a reporting 
same in tabulated form. ese reports 
would be invaluable to companies operating 
such conductors, as they would have not 
only their own experience to improve upon 
but also that of all other companies operat- 
ing umderground conductors. 

n regard to the details of the plan of 





work proposed, we have decided on first 
obtaining the following information, viz: 


CONDUITS. 


ist. A full description of the conduit used, 
kind of man or handholes, provision for 
taking off service, etc. 

2d. Mileage of conduits laid and in use. 

8d. Mileage of duct laid and in use. 

4th. Number of manholes. 

5th. Number of handholes. 

6th. Length of time in use. 


CONDUCTORS, 


1st. Description of the conductor in use, 
stating size of conductor, kind and thick- 
ness of insulation, and if insulation is 
covered, in what manner. 

2d. How long same has been laid and in 


use. 
8d. Mileage of conductors laid and in 
use. 

4th. Average hours per diem same is 
operated. 

5th. Electro motive force and character 
of current used. 

The above information would give us a 
good basis to work on; we would then en- 
deavor to have each company operating 
high tension underground conductors keep 
the following records, and report same 
regularly to the committee just before each 
Convention, so that same could be properly 
classified, tabulated and reported. 


RECORDS.—CONDUITS. 


Mileage of conduit laid and in use. 

Mileage of duct laid and in use. 

Number of manholes. 

Number of handholes. 

‘ Number of services taken direct from con- 
uit. 

Cost of maintenanee per month. 

Cost of repairs per month. 

Description of any new work done since 
last report. 

Troubles with conduit, man or handholes, 
and suggestions as to how same can de 
remedied. 

CONDUCTORS. 


Mileage of conductors laid and in use, 
number of circuits, and mileage of each. 

Cost of maintenance per month. 

Cost of repairs per month. 

Number of burn outs and causes. 

Troubles of other kinds and causes. 

—— as to how troubles can be 
remedied. 

Average hours per diem circuits are 
operated. 

Voltage and character of current used. 


CHANGES OR NEW WORK. 


Mileage of conduit or conductors aban- 
doned. 

Mileage of conduit or conductors added 
since last report. 

The above reports would, of course, be 
separately classified for different kinds of 
conduits, conductors and currents. 

Your committee think that these records 
should be kept continuously and reported 
regularly, until the question of operating 
high tension underground conductors is 
alee or effectually disposed of, and to do 
this we recommend that the committee be 
made permanent, and that members be 
elected annually at the February Conven- 
tions. , 

The committee should report at each 
cornvention— 

The number of companies operating high 
tension underground conductors. 

The mileage of conduits, ducts and con- 
ductors in use. 

The cost per mile per month of conduits 
maintenance and repairs. 

The cost per mile per month of conductor 
maintenance and repairs. 

The average number of burn outs and 

rounds per mile of conductors used, and 
the causes. 

Also report all conduits, conductors, etc., 
that had proved failures and were aban- 
doned. 

In this manner the association would keep 
thoroughly posted regarding the progress of 
the subject and would be supplied with the 
actual records made by the different sys- 
tems ; the members of the association could 
then judge for themselves of the success of 
the different systems, and thus be able to 
act peters sage A in case they desired to do 
any work in this line. 

As this plan is intended to extend beyond 
the time for which this committee was 
selected, we have recommended that same be 
adopted by the association, and that provis- 
ion be made for the annual appointing of 
members to the committee. 

If this meets the approval of the Conven- 
tion, we would appreciate any suggestion 
from members who are especially interested 
in this subject, looking to the perfecting of 
the plan of work. 





The Gilbert Car Manufacturing Com- 
pany, of Troy, N. Y., is building a very 
handsome private car for the use of the 
Short Electric Railway Company upon the 
electric lines in Cleveland, O. 





A FEW SCATTERING CONVENTION 
NOTES. 


George Porter said this was his eleventh. 





Secretary Foote regularly took his Caily 
dip in the surf. 





Mr. George A. McKinlock ably represented 
that progressive electrical house, the Central 
Electric Company, of Chicago. 





Gen. O. E. Madden insisted on calling the 
Stockton ‘‘Hughes Hotel.” The head 
waiter’s name was Ilughes, and he was a 
good one. 





A neat circular letter was distributed to 
all the attendants at the Convention by J. J. 
Ryan, the brass founder and finisher of 74 
West Monroe street, Chicago. 





R. T. White, of Boston, exhibited his 
‘* Daisy” chair for use in electric railway 
work, and had the satisfaction of receiving 
some very large orders from the representa- 
tives of electric companies present. 





The Electrical Supply Company, of Chi- 
cago, and Ansonia, Conn., had a great deal 
of very handsomely printed and illustrated 
matter at the Convention, which was given 
out from a table in the central corridor. 


Providence, R. I., is the next place of 
meeting. Every one seems to regara it as 
a good place, too. This is where President 
Perry, Eugene Phillips, who will be chair 
man of the Entertainment Comnnittee, elec- 
trician Sawyer and those other fellows in- 
dulge in smiles of welcome. 


Cape May was a good Convention ground 
—good enough for landlord Walton at all 
events. The morning dip in the surf was 
largely looked forward to, and every one 
vied with every one else in the matter of 
sunburn. The depth of color ranged from 
a brilliant lobster red to a dark mahogany. 





One of the most active electrical men of 
New England is A. M. Young, of Water- 
bury, Conn., who was present witb his wife. 
Besides being largely interested in the 
installation of electric light plants on the 
most improved plan, Mr. Young is rapidly 
becoming quite an extensive manufacturer 
of various electrical supplies. 

FINANCIAL, 

Closing quotations of electric stocks, from 
F. Z. Maguire, Electrical Securities, 18 Wall 
street, N. Y., Saturday, August 23. New 
York, Boston and Washington Stock Ex- 
changes. 











NEW YORK. 

Western Union Telegraph Co.............. «. S2h4. 

Edison General Electric Co ’ 

Consolidated Electric Light 

Edison Electric Illuminating 

United States Electric Light 

BOSTON. 

Thomson-Houston Electric Co......... ....... 50. 
4 “< nd Preferred . .... 2544 
we ve = Series C... .... 

“ “ “ Series D........ 64. 
3 * International.............. 

a 6 OT 

- 5 European Welding Co...... 87. 

Westinghouse Electric Co...........6.0es0008 38. 

Ft. Wayne Electric Co ..... ..sccesscseveseees 12. 

TELEPHONE: 

AemeRee BAR o.0.0.000600rccccveccccceesceees 223. 
idbebistiheeks seca teverccsm +¢ocsentenees 5014. 
OR ree 50. 
BEGMIGE on cccccscccccccccccccescsccese ence 85 
Tropical American. ........... 5 sessssees 

MISCELLANEOUS: 

Edison Phonograph Doll........... ...... 344. 
WASHINGTON. 

Pennsylvania Telephone yigdadesnssenecsesaence 25. 

Chesapeake and Potomac...... ......-.s++0++ *75. 

American Graphophone...............-+++.+++ 14. 

United States Electric Light (Washington)... .140. 

Eckington and Soldiers’ Home Raiiway...... 68. 


*Ex. Dividend. 


The earnings of the West End Street 
Railway Company, of Boston, are running 
between $22,000 and $25,000 per day. 
For the first 14 daysin August gross earn- 
ings were about $70,000 larger than for cor- 
responding period last year. This road it 
will be remembered is equipped with the 
overhead electric system. 

Cars and trucks for the Cincinnati and 
South Covington Street Railway Company, 
of Covington, Ky., having been received, 
motors are being placed upon the trucks 
and generators in the station, and the line 
will be put into operation within a few 
days. This entire road is per 4 with 
line appliances and motors manufactured by 
the Short Electric Railway Company, 
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THE CAPE MAY CONVENTION. 

(Continued from page 3.) 
der, of New York, and the discussion was 
opened by Mr. W. R. Freathy, of Boston. 
Mr. Freathy spoke from the insurance com- 
pany’s standpoint of the great trouble from 
the interference of the daily press and the 
prejudice of the public regarding the danger 
from electric currents. After the insurance 
company which he represented had secured 
copies of all the rules obtainable for the 
instruction of linemen and other employés 
in handling currents, they were submitted 
to Professor Morton as an electrical expert, 
and he was asked to formulate the set of 
rules which formed a part of the paper just 
read. Mr. Freathy desired to get the con- 
centrated essence of opinion of the National 
Electric Light Association in this matter, 
and asked the members to assist him to that 
end. 

The subject was then opened by the 
Chairman for general discussion. 

Mr. M. J. Francisco, of Rutland, Vt., 
wanted to know why the companies charged 
such high rates for insurance, to which 
question Mr. Freathy made a brief reply. 

Mr. Alexander offered a resolution that it 
be the sense of the Convention to have a 
copy of Professor Morton’s rules posted in 
every electric light station. Seconded and 
passed. 

Judge Armstrong thought the central 
station companies ought to furnish complete 
and specific information regarding every 
accident which occurred. This, in his opin- 
ion, would lead to a lower rate of insurance. 
He would be glad to see the matter put in 
the hands of a special committee. 

President Perry thought that the Com- 
mittee on Data ought to be the proper 
committee to refer the matter to, whereupon 
Judge Armstrong moved that the committee 
be so instructed and ordered to present a 
report at the next Convention. Seconded 
and carried. 

Mr. John A. Seely, of New York, moved, 
seconded by Mr. H. L. Storke, that a vote of 
thanks be extended by the Association to 
Professor Morton for his valuable and 
interesting paper. Carried. 

Mr. Geo. Cutter, of Chicago, chairman of 
the Committee on National Insurance Rules, 
read the committee’s report. 


REPORT OF THE COMMITTEE ON NATIONAL 
INSURANCE RULES. 


Mr. President, Gentlemen— 

Your committee have at this session sim- 
ply to report progress, as the object for 
which it considers itself appointed has not 
been completed, viz., the coditication of a 
set of rules regarding electric light and 
power installations which shall become 
national in character, and be used instead of 
the many setsof rules put forth by the dif- 
ferent insurance associations throughout the 
country. 

We have written the following letter to 
many insurance associations throughout the 


United States. 
Cutcaao, It , April 8th, 1890. 

Dear Sir :—At the last meeting of the National 
Electric Light Association in Kansas City, a com- 
mittee was appointed to select delegates or repre- 
sentatives from the different insurance associations 
in the country, and alsofrom the electric light com- 
panies, to a National Electric Insurance Committee. 
This committee will probably consist of 11 or 13 
members, the majority to be insurance men. They 
are to devise a set of insurance rules concern- 
ing electric light installations which shall be en- 
forced all over the country. It is found at present 
that <different les are enfored now in different 
parts of the country, and in many places twosets of 
rules, more or less conflicting, cover the same terri- 
tory. We hope to remedy the evils of this by devis- 
ing one set, and have this set supported by insurance 
men throughout the United States. 

In order to have these rules the best for the pur- 
pose, they should represent the average opinion of 
the various men who have had experience in this 

rticular line, and also who represent the different 

nterests involved, It is our aim to get a committee 

thoroughly well balanced as to the conflicting inter- 
ests, so that the resultant opinion of them all will be 
so strong an expression of the best methods for 
electric work as to meet the support of all the in- 
surance people and the electric light ple also. 

We wish you would name your choice as a repre- 
sentative upon this committee. Weare already ac- 
cumulating a great deal of information on insur- 
ance rules all over the world, so that when this 
committee hold their meeting they will have the 
work so far advanced that a i set of rules can 
be arranged without very much delay. 

As there are mary electric light in tors who 
a de i. b. ience and _ — the 
su pretty well whom we expec ve upon 
this commit we feel that such committee will 
a great benefit to insurance and electric light 
interests. It is our ambition to have this commit- 
tee so carefully selected that it will become a body 
of referees to settle dS nme questions arising 
in relation to proper ric work. We trust you 
will realize the importance of this and give it prompt 
and careful attention, and be prepared to support 
the decision of such a committee. 

Hoping to hear from you soon, and to have your 
support in this valuable work, we remain, 

Very respectfully yours, Gro. Currer. 

Chairman Insurance Committee, National Elec- 
tric Light Association. 





The answers to these letters were almost 
universally favorable, and contained many 
expressions of appreciation on the part of 
the insurance people of the efforts made by 
this Association to work in harmony with 
them in devising these rules, and in advan- 
cing information leading towards good and 
safe construction. 

You can, of course, readily understand 
that it has occupied much time and corre- 
spondence to determine just what associa- 
tions to approach, and how to approach 
them, and get them to fully understand our 
object in order that they should send a rep- 
resentative to act upon this committee. As 
a result of this_work, we have the pleasure 
of informing you that the following gentle- 
men have come to Cape May as representa- 
tives of the various associations and com- 
panies named. 

These gentlemen have been in session 
most of the time for several days discussing 
the different rules and laboring to outline 
a frame-work, so to speak, of what they 
term generic rules. It was the general feel- 
ing that these rules should be made concise 
and as few as possible, and still cover the 
basic principles of good work. 

Your committee have the pleasure of 
stating to you that the insurance represent- 
atives present were quite generally agreed 
with a feeling of good will towards electric 
light and power installations, and they do 
not feel afraid of them. 

The deliberations upon this set of rules 
have been ‘referred to a sub-committee for 
further study, both to eliminate any mis- 
taken positions, and also to frame them in 
proper wording. 

They have also taken the necessury steps 
to communicate with one another for the 
purpose of arranging these rules so they can 
meet the approval of the different represent- 
atives, and be adopted in place of the 
rules now in force. It is the opinion of 
these gentlemen that this work will be 
accomplished, and that they will enable 
your committee to report to the next meet- 
ing of this Association the uniform set of 
rules that you have wished for, and also 
that they will be supported by the various 
insurance associations. 

It was voted at the last meeting that we 
should express to you their appreciation of 
your efforts to work in harmony with them 
in this direction, and assure you of their 
good willand reciprocity of feeling in the 
same line. 

Yuur committee have also corresponded 
with various European authorities to learn 
their methods of inspection, and also to 
secure copies of the rules they have in force, 
and we have in our possession various sets 
of rules from England, France, Germany 
and Italy, and these sets of rules, with their 
accompanying information, will probably 
influence to a considerable extent the rules 
which we will adopt. The force of this 
can be especially appreciated by quoting 
part of the report of the Committee on Light- 
ing, Heating and Patents, appointed by the 
National Board of Fire Underwriters, which 
report was presented to the National Board 
last Winter : 

‘The great problem before us to day, 
however, is the management of the various 
systems of electric lighting so as to insure 
safety from fire. When such lights were 
first introduced, underwriters congratulated 
themselves that at last the long sought 
means of illumination without danger had 
been found. No matches, no kerosene ex 
plosions, no swinging gas brackets would 
hereafter vex them, but a steady, safe and 
brilliant light which could do no possible 
harm had come among us, and all were 
happy. 

‘*It did not take many months, however, to 
discover that the electric light was not the 
harmless thing we had imagined, but that it 
was a prolific source of danger, and its in- 
troduction has cost the insurance companies 
more than any method of lighting hereto- 
fore in use. It has come to stay, and some 
time it will probably be as safe as any light 
in use, but our knowledge of its properties 
and of its management must be vastly in- 
creased before that time appears. We see 
the danger, but as yet are too ignorant to 
point out the remedy. What yesterday 
seemed a safe method of installation, to-day 
proves dangerous, and what we regard as 
safe to-day is likely to develop danger to- 
morrow. We can only wait and study. 

‘‘For a number of years the National 
Board has followed the action of the New 
York Board in the matter of rules regulating 
electric lightequipments. Those rules were 
revised and re-issued by that board January 
15, 1890, and it is recommended that they 
be adopted by this body as thus revised, and 
promulgated to members.” 

In this connection it is proper to say that 
the National Electric Light Association, ina 
letter appended to this report, asks the 
National Board to nominate a representative 
upon a committee to be drawn from bodies 
of underwriters and electrical experts in 
different parts of the country, to devise and 
recommend rules for electric light instal- 
lations, which shall be uniform throughout 
the land, and tend to throw safeguardsabout 





the use of such lights. Your committee 
recommends that the invitation be accepted, 
and a representative be appointed. Cer- 
tainly, nothing but good can come out of 
the deliberations of such a committee, and 
it is necessary that we should in every way 
increase our knowledge of what has become 
so important a factor in our business, and if 
possible, remove some of the dangers now 
attending it. 

Precisely what is expected of this com- 
mittee in regard to the third topic named in 
this report, viz., ‘‘ Patents,” they are unable 
to say, but nothing in this department has 
been brought before them which seems to re- 
quire any report. 

And then to show the opposite opinion 
held by insurance companies in Europe as 
well as many in this country. The Phenix 
Fire Office Rules of London were first issued 
in 1862, and their edition of 1889 contains 
the following statements, viz.: ‘‘ Notwith- 
standing the number of years that these 
rules have been in force, not a single fire 
has yet occurred from any electrical installa- 
tion that has been placed up in compliance 
with them. The electric light is the safest 
of all illuminants, and is preferable to 
any other when the installation has been 
thoroughly well put up.” 

The electric light and power iuterests are 
of great importance in Italy, and the only 
rules in force in that country are those 
established by the government to protect its 
telegraph and telephone circuits. There are 
no insurance rules in Italy, and no insurance 
inspection of electrical installations, and 
places lighted by electric lights have the 
benefit of a diminished rate. 


In conclusion, gentlemen, your committee 
respectfully ask for more time to complete 
their work. 

This committee is made up as follows: 
Geo. Cutter, chairman; C. M. Goddard, 
clerk ; N. J. Jenks, representing the Edison 
Company ; J. R. Lovejoy, Thomson-Hous- 
ton Company; P. H Alexarder, Westing- 
house Company; T. Carpenter Smith, 
engineering firm; George Cutter, elec- 
trical supplies; Wm. H. McDevitt, Phila- 
delphia Board of Fire Underwriters ; Wm. 
DeL. Boughton, New York Board of Fire 
Underwriters ; H. O. Kline, Underwriters’ 
Association of the Middle Department ; 
Wm. A. Anderson, National Board of Fire 
Underwriters; Capt. Brophy, Associated 
Factory Mutual Ins. Co., Boston; F. C. 
Cabot, Boston Board of Fire Underwriters ; 
C. E. Bliven, Western Union Fire Under- 
writers’ Association; John P. Barrett, 
Cleveland and Chicago Boards; Robert 
McMath, St. Louis Board; 8. E. Barton, 
Central Station Insurance ; C. M. Goddard, 
New England Insurance Exchange; J. 8. 
Alfred, South Eastern Tariff Association ; 
J. J. Babcock, Underwriters’ Association 
of New York State. 

Mr. Cutter stated in his report that the 
work of the committee was not completed, 
and he could only give a summary of pro- 
gress thus far, though it was hoped by the 
next Convention to be able to present a code 
of rules for the endorsement of the National 
Electric Light Association. In response to 
the invitation of the committee a number 
of insurance men had come to Cape May 
from all over the country. They had been 
in session most of the time since their arrival 
formulating a set of auxiliary rules. ¢ 

Mr. J. J. Burleigh, of Camden, seconded 
by Mr. Seely, moved that the report be ac- 
cepted and the committee continued. 

A long discussion followed the reading of 
the report, and the subject was finally dis- 
posed of by Dr. Mason’s motion to table the 
whole matter. 

As announced at the morning session, the 
discussion of the ‘‘ Proper Classification of 
the Lighting Power of Incandescent Lamps,” 
was opened by Dr. Bell. Mr. A.V. Garratt 
and Mr. P. H. Alexander gave their views 
on the subject, and President Perry also 
made some remarks. Mr. Garratt moved to 
appoint a committee of three to report on the 
subject at the next Convention. Seconded 
and carried. 

Secretary Foote, on behalf of the Enter- 
tainment Committee, announced a pro- 
gramme, consisting of dancing, music and 
recitations for each evening during the Con- 
vention. 

A meeting of the Executive Committee 
was announced for 8 P. M. 

Mr. Storke then moved to adjourn the 
Convention till 10 a. mM. Wednesday. 
Seconded and carried. 





WEDNESDAY, AUGUST 20rx, 1890. 
FORENOON SESSION. 

The morning session of the Convention 
was called to order by President Perry at 
10.85 with a good attendance of members. 
The report of the Committee on Patent 
Legislation was the first item in the order 
of business. Mr. C. H. Wilmerding, of Chi- 
cago, moved that the committee be dis. 
charged, and the report accepted. Seconded 
and carried. 

Mr. Wilmerding as chairman, then read 
the report of the Committee on Legislation, 
as follows: 


REPORT OF THE NATIONAL COMMITTEE ON 
LEGISLATION, 


Members of the Committee—C. H. Wii- 
merding, chairman: 

Alabama— 

Arkansas— 

California—George H. Roe. 

Colorado—C. H. Smith. 

Connecticut—John C. English. 

Delaware— 

District of Columbia—Geo. C. Maynard. 

Florida— 

Georgia—H. E, W. Palmer. 

Illinois--C. H. Wilmerding. 

Indiana—Jobn Caven. 

Towa— 

Kansas—L. A Beebe. 

Kentucky—A. H. Barrett. 

Loutsiana— 

Maine—William R. Wood. 

Maryland—J. F. Morrison. 

Massachusetis—F. A. Gilbert. 

Michigan—J. E. Lockwood. 

Minnesota— 

Mississippi— 

Missouri—Joseph A. Corby. 

Montana— 

Nebraska— 

Nevada— 

New Hampshire—Alonzo Elliott. 

New Jersey—Heury W. Pope. 

New York—E. A. Maher. 

North Carolina--D. A. Tompkins. 

North Dakota--Vincent S. Stone. 

Ohio—Charles R. Faben, Jr. 

Oregon-—-P. F. Morey. 

Pennsylvania—A. J. DeCamp. 

Rhode Island—Marsden J. Perry. 

South Carolina--George B. Edwards. 

Soath Dakota-- 

Tennessee— 

Texas— 

Vermont—M. J. Francisco. 

Virginia—- 

West Virginia—John B. Garden. 

Wisconsin—S. S. Badger. 

Washington— 

1. At the Eleventh Convention this com 
mittee was instructed to ‘‘report for the ac- 
tion of the next Convention such changes 
in the constitution as will in its opinion best 
provide for the membership and representa 
tion of State Associations in the Nations! 
Association.” (Volume VIII, page 249.) 

After this action had been taken, the Con 
vention raised a special committee charge 
with the duty of making a general revision 
of the constitution of this Association. In 
view of this, this committee has considered 
itself discharged from further consideration 
of the subject. 

2. By action of the Eleventh Convention, 
this committee was instructed *‘ toco-operate 
with the New York State Association ir 
securing such an amendment” to the ex 
ecution law of that State as to require 3 
special apparatus to be devised for the pu: 
pose, that shall generate a current of no! 
less than 10,000 volts.” (Volume VIII, 
page 248.) 

No request has been received from tle 
New York State Association for such co 
operation, and so far as this committee is in- 
formed, no effort was made during the last 
session of the legislature of that State to so 
amend the law. In the light of the reports 
made regarding the experimental execution 
that bas since taken place in that State, it is 
now probably as cleur to the public as it bas 
been to this committee, that if executions 
are to be made by the use of electric cur- 
rents the amendment to the execution law 
recommended by this Association at its 
Eleventh Convention is demanded by every 
humane and equitable consideration. 

8. During the legislative season of 1889- 
1890, comparatively few State legislaturs 
were in session. During the coming legis 
lative season of 1890-1891, a large number of 
State legislatures will be in session. 

If legislation touching electrical interests 
proves as attractive to the coming legisla- 
tures as it wasto those that have recently 
been in session, there wil] exist an exciting 
cause sufficiently urgent to fuse all central 
station companies in every State into a 
compact organization for the protection of 
their mutual interests. 

That ill-advised legislation wil] be met 
with in every State admits of no doubt. So 
long as would-be law-creators think it a fac- 
tor of popularity to show in their legislative 
records that they introduced bills or advo- 
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cated measures that are intended to be, or 
are in fact, antagonistic to the practical de- 
velopment of the electrical industries, such 
things will be done ; or, so long as persons 
interested in patented apparatus and sys 
tems think they can gain a commercial ad- 
vantage for such interests through legislative 
enactments, they will seek to secure such en- 
ictme2nts regardless of their effect on elec- 
trical interests in general. 
t That those interested in the electrical 
industries in each State will be thoroughly 
ganized and equipped to meet the emer- 
vencies that will bethrust upou them is very 
uch in doubt. There is no sense of secur- 
ity equal to ignorance of danger. For those 
vho are ignorant of a danger it has no ex- 
stence. This we fear is the condition of 
, st central station companies in this coun- 
regarding impending dangers from leg- 
jation. In view of this, the greatest service 
it may now be performed is to so state the 
ireatening dangers that they can no longer 
nainin ignorance of them. To do this 
ere isno need to speak of unreal things 
iat are but creations of imagination. Suf- 
cient material for the purpose is found in 
i.e record of things that are. 
5. To show the tendency and animus of 
1ought of those intrusted with the respon- 
bility of legislating for the good of the 
ople, a critical analysis is asked for the 
jllowing brief reports on the work done by 
ie legislatures of a number of States during 
ie last season. 
6—CONNECTICUT. 


Senate Bill No. 4.) Chapter IX. 
‘An ‘act relating to attachments and 
udgment liens.” 


7—MASSACHUSETTS. 


No better presentation can be made of the 
ubject for the State of Massachusetts than 
) present in full the report herewith of the 
yunsel of Massachusetts Electric Light 
\ssociation, made atits first annual meeting, 
inder date of July 8, 1890. 


S8—NEW JERSEY. 


February 12, 1890, a substitute for ‘‘As- 
smbly 113” was introduced *‘by Committee 

1 Municipal Corporations ;” an act relating 
\o electric, telephone and telegraph wires, 

: tiag Bourds of Electrical Control in cities 
\f the first and second class.” 

February 14, 1890, Assembly No. 6, intro- 
luced by Mr. Smith and referred to Com- 
nittee on Corporations. 

‘An act in relation to telegraph, tele- 
phone and electric companies in cities of 
this State.” 

9.—NEW YORK. 


January 21, 1890, in Assembly, No. 160. 
Introduced by Mr. Whipple, read once and 
referred to the Committee on Ways and 
Means, 

‘*“Anact to create a Board of Electrical 
Commissioners and to define and regulate 
its powers and duties,” 

February 20, 1890, iu Assembly, No. 598. 
Introduced by Mr. J. H. Stevens(by request), 
read once and referred to the Committee on 
Electricity, Gas and Water Supply. 

‘*An act authorizing water companies to 
manufacture and use electricity for the 
lighting of streets, public places and private 
buildings in cities, villages and towns with- 
in this State.” 

February 21, 1890, in Assembly, No. 629. 
[ntreduced by Mr. Whipple, read once and 
referred to Committee on Electricity, Gas 
aod Water Supply. 

** An act to protect life and prevent acci- 
dents in the use of high tension electric 
currents.” 

April 4, 1890, in Assembly, No. 1887. 
Introduced by Mr. Nolan, read once and 
referred to the Committee on Electricity, 
Gas and Water Supply. 

** An act to create a State Board of Com- 
missioners of Electrical Control and to de- 
fine and regulate its power and duties.” 

April 18, 1890, in Senate, No. 618. In- 
troduced by Mr.’Erwin, read twice and by 
unanimous consent ordered printed and 
when printed committed to the Committee 
on General Laws. 

‘* An act tocreate.a Board of Electrical 
Commissioners and to define and regulate its 
powers and duties.” 

April 18, 1890, in Senate, No. 684. In- 
troduced by Mr. Erwin, read twice and by 
unanimous consent ordered printed and 
when printed to be committed to the Com- 
mittee on General Laws; report favorably 
from said Committee, with amendments, 
and committed to the Committee of the 
Whole: 

‘* An act to create a State Board of Elec- 
trical Control, and to define and regulate its 
powers and duties.” 

In transmitting copies of these bills to the 
chairman of this committee, J. W. Eaton, 
Jr., Attorney, of Albany, N. Y., writes as 
follows :— 

‘* None of these bills have become laws. 
Tam of the opinion that an attempt will be 
made next year to rush through the Legisla- 
ture a bill combining most of the priacipal 
features of those sent you, unless some de- 
termined opposition developes in the mean- 





time. I believe there is also a movement in 
favor of adding an electrical expert to the 
present railroad commission and putting the 
matter under their charge. There was no 
law of general interest affecting electrical 
lighting passed this session.” 


10—ouI0. 


The legislature of this State was urged to 
action by the following highly electrified 
paragraph in the inaugural address of Gov- 
ernor Campbell (see reports in daily press, 
January 13, 1890): 

‘* Tne application of electricity is rapidly 
opening up new fields of legislation. Un- 
less something be done to prevent the sac- 
rifice of life daily resulting from the effect 
of electrical wires, the companies which 
put up and control them will have grown so 
rich and powerful that the passage and en- 
forcement of proper laws will be difficult. 
Municipalities have attempted to enforce 
regulations for protection from such dan- 
gers, but without satisfactory results. The 
duty of investigating the generation and 
distribution of electrical currents is one 
which presses upon you. The investigation 
should be prompt and thorough, the result 
thereof made public, and such action taken 
as may, in your judgement, throttle this evil 
in its infancy.” 

Two bills were introduced into the Ohio 
legislature. One for the placing of all elec- 
tric wires underground, the other to limit 
the voltage of electric currents ; neither of 
which became laws. 


11.—VIRGINIA. 


(Senate Bill No. 238). A bill for the pre- 
vention of danger from electric currents. 
Patrono—Mr. Lovenstein. Referred to the 
Committee on General Laws. 

12. While this report does not completely 
cover the ground, owing to ditticulty experi- 
enced by this committee in obtaining copies 
of bills and definite information regarding 
action taken on them, the showing is suf 
ficient to demand attention from every one 
interested in the electrical industries, and 
will enable them to form some idea of the 
legislative work that is near at hand during 
the season of 1890-1891, when the legisla- 
tures of some 387 States will be in session. 

13. This committee desires to call attention 
to the fact that all legislation is directed to 
the regulation of the use of electrical appar- 
atus, not to its manufacture and sale. ‘This 
use includes all forms of apparatus, the 
telegraph and telephone, as well as the 
generation and transmission of electric cur- 
rents for light and power. Such legislation 
affects, primarily, the interests of those who 
have their capital invested in plants for 
furnishing such service, and thus establishes 
a community of interest between them. The 
interests of manufacturing companies and 
supply houses in such legislation is sec- 
ondary, as they are only affected through 
the effect on operating companies. For 
these reasons, and in view of the fact that 
legislation is confined to State legislatures, 
there is a real necessity for the operating 
companies in every State to form themselves 
into associations for the development and 
protection of their mutual interests 

14. In analyzing the subjects of legislation, 
this committee would be untrue to the in- 
terests it represents, should it fail to bring 
to notice the fact that most of the so-called 
antagonistic legislation is not the result of a 
popular demand, but issues from those in- 
terests that seek a commercial advantage by 
legislation that, either directly or by impli- 
cation, would create conditions favorable to 
their particular apparatus or systems. A 
diminution of efforts of this kind may be 
reasonably expected, as the art of generating, 
distributing and using electric currents be- 
comes more and more a matter of common 
information, and electrical systemsapproach 
more nearly to the zenith of their develop- 
ment. 

(a). To give practical effect to the ‘‘ Me- 
morial and Statement” presented to Con- 
gress in the name of this Association by its 
president, which was presented in the 
United States Senate by Senator Hale on 
August 5th, and was referred to the Com- 
mittee on the Census and ordered printed, 
a member of this committee has prepared a 
bill which was introduced in the Senate of 
the United States August 15th by Senator 
Hale. It was read twice and referred to the 
Committee on the Census. 

This bill is as follows: 


In THE SENATE OF THE UNITED STATES. 
Aveust 15, 1890. 


Mr. Hale (by request) introduced the 


following bill, which was read twice and’ 


referred to the Committee on the Census. 
‘*A bill to amend an act entitled ‘‘ An act 
to provide for taking the eleventh and 
= censuses,” approved March Ist, 
1889. 
‘*Be it enacted by the Senate and House 
of Representatives of the United States of 
America in Congress assembled, that, for 
the purpose of rendering the investigation 
of the electrical industries by the eleventh 
census thorough and complete in every 
detail, the Superintendent of Census, under 





the direction of the Secretary of the Interior, 
is hereby authorized and directed to make 
such subdivisions of the subject as may 
seem to him advisable, and to associate with 
the special agent now commissioned to 
investigate the manufacture of electrical 
apparatus and supplies and their uses, as 
special expert, the ablest person whose ser- 
vices can be secured, to write the statement 
for each subdivision so made, subject to the 
supervision of said special agent, and the 
sum of $50,000, or so much thereof as may 
be necessary, is hereby appropriated out of 
any money in the Treasury not otherwise 
appropriated.” 

our committee recommend that the As- 


‘sociation endorse this bill and urge its 


enactment, and that a resolution of thanks 
be tendered Senator Hale for his courteous 
and prompt action regarding this subject. 


President Perry remarked at the conclu- 
sion of the reading that the committee had 
in their possession copies of the bills men- 
tioned in the report. These would be in- 
corporated in the report, and when published 
in the proceedings of the Association would 
be of great service to central station men. 

The Chairman then said that he had 
learned with pleasure of the presence of Mr. 
Geo. 8S. Bowen, of Chicago, the first presid- 
ing officer of the National Electric Light 
Association, and would appoint Mr. Edgar 
and Mr. DeCamp a committee of two to 
escort Mr. Bowen to the platform. 

Mr. Bowen thanked the committee for the 
delicate compliment, and proceeded to give 
a very interesting talk regarding the forma- 
tion of the Association. 

Mr. E. R. Weeks, of Kansas City, on be- 
half of the Executive Committee, then moved 
to elect Mr. Bowen an honorary member of 
the National Electric Light Association. 
Seconded and carried. 

The regular order of business was resumed, 
and the discussion on the report of the Com- 
mittee on Legislation was opened. Dr. A. 
F. Mason, of Boston, then offered the fol- 
lowing resolution, seconded by Mr. DeCamp, 
and carried : 


Whereas, On the 15th day of August, 1890, the 
Honorable Senator Eugene Hale introduced in the 
Senate of the United States a bill to amend an 
act entitled ‘“‘An act to provide for taking the 
eleventh and subsequent census,’ approved March 
1, 1889, and, 

Whereas, The said bill was read twice and re- 
ferred to the Committee on the Census; and, 

Whereas, In the opinion of the National Electric 
on Association, the passage of this bill is essen- 
tial tothe rendering the investigation of the elec- 
trical industries by the eleventh census thorough 
and complete; therefore, be it 

Resolved, That the President of this Association 
be requested to express this our opinion to the 
committee on the census, and urge the committee 
to favorably report to the Senate the bill referred to. 

Resolved, That the thanks of this Association be 
rendered to Senator Hale for his services in the bill 
above referred to. 

The following paper on ‘‘ Municipal 
Lighting” was read by Mr. M. J. Fran- 


cisco, of Rutland, Vt. 


‘‘MUNICIPAL LIGHTING,” 


Mr. President and Gentlemen of The National 

Electric Light Association : 

The electric spark that Franklin gathered 
upon his key lay dormant for years, until 
from the fires of genius, guided by the 
tinger of science, there flashed forth the elec- 
tric light. This has been increased and 
magnified, until to-day America stands as 
the exponent of this science, with 300,000 
arc and 4,000,000 incandescent lamps flash- 
ing like meteors across the continent. Thus 
has science aided nature in lighting up the 
streets and highways of our native land, 
from the shores of the Atlantic, across the 
snowy peaks of the Rocky Mountains, to 
the golden shores of the Pacific. 

This vast industry, requiring an army of 
over 300,000 men and an investment of 
$500,000,000, is the result of American genius 
and enterprise. Truly we may well con- 
gratulate ourselves that we are here to-day 
as the representatives of this science and 
industry which is revolutionizing the world. 
Not only has the globe been encircled with 
telegraph symbols and the human voice 
sent flying across space for thousands of 
miles, but the ocean itself has been studded 
with electric lights, guiding the mariner 
across its waste of waters and flashing its 
brilliant hues as a welcome beacon upon the 
weary eyes of many a watching crew, whose 
vessel was sinking in mid-ocean. 

This science, fraught with so much good 
for mankind, which has put millions of 
money into circulation, and furnished em- 
ployment to thousands of laboring men and 
others, is now menaced by men who, posing 
as economists, desire to use this power for 
political and other purposes, as well as for 
their own aggrandisement, regardless of the 
interest of the masses or the public welfare. 
The plain English of this movement is muni- 
cipal control of electric lighting plants. 

Who are the great apostles of municipal 





ownership of electric lighting plants, claim- 
ing that municipalities can furnish lights 
cheaper than private corporations? Mostly 
visionary, theoretical dreamers. Not one 
has had a single day’s practical experience 
in the electric lighting business. For ex- 
ample, we were treated to a specious article 
in the New York Independent, purporting 
to come from a professor of Johns Hopkins 
University. An examination of the article 
shows at once that the author has no experi- 
ence or practical knowledge of the business, 
and proves to be simply a youth from 
Omaha, Neb., who has been studying there 
for a couple of years. He is now told to cry 
monopoly, and this article is the result. 
These are the persons who are being used 
by professed economists, wire-pullers and 
others as figure-heads ; who make statements 
based upon a state of things that do not 
exist, and use such statements in contradic- 
tion of the actual experience of practical 
men and the best scientists of this genera- 
tion, who have not only made the subject a 
study, but demonstrated the same by testing 
it every night for years. 

If a municipality can sell electricity 
cheaper than private corporations, why 
should they not manage all other industries 
and trades of the country ? All cities have 
large amounts of printing done; why not 
have the city own and run paper mills and 
printing offices ? also, street cars, and own 
mines and sell coal? They also use im- 
mense quantities of stone, building material, 
etc. Then have them run a marble quarry. 
The taxpayers use carriages; let the city 
build these also. And so on, with every 
industry requiring the investment of private 
capital. If municipalities can save the tax- 
payer money in controlling and manipulat- 
ing one industry, why not all? If they can 
do it cheaper, then every taxpayer would 
receive the same proportional benefit as is 
claimed for electric lights. 

The great argument used in support of 
municipal control of lighting plants is a list 
of cities, with what purports to be accounts 
of the cost of their electric lights, where 
over half of the expense of the lights has 
been charged to other departments. Among 
these are Bay City, Bangor, Dunkirk, Chi- 
cago, Ypsilanti, Topeka and Lewiston. 

We will examine a few of the claims made 
as to the cost of lights in these cities. 

The City Superintendent of Bay City, 
Mich., reported that the cost of the electric 
lights was only $40 per year. The Council 
of Bay City appointed a special committee 
to investigate the expense of city lights, and 
they submitted a report showing that tbe 
city was running 137 lights at a cost of 
$59.42 each per year, not including taxes, 
water rates, interest or depreciation. In- 
cluding interest, five per cent. on $35,000, 
cost of plant, taxes and water rates, 24¢ per 
cent., 10 per cent. depreciation, the cost was 
$104 per year each lamp, running only dark 
nights. A short time since, during a thun- 
der shower, the city was left in darkness, 
because the City Superintendent was afraid 
of burning out an armature if he ran the 
lights. A gentleman passing an evening in 
Bay City recently inquired why they did 
not have street lights, and the answer was, 
‘“‘Wedo bave them,” and sure enough, at 
9 o'clock, they started the lights. Still the 
price charged by electric light companies 
for first-class service, with lights every night, 
even when obliged to compete with the rival 
forces of heaven’s batteries, is compared 
with such service as shown in Bay City. 

The city of Bangor claims that the average 
cost of burning a light each night is 12} 
cents ; that is $46.23 per year for each lamp. 
The electrician is paid $78.50 per month, or 
$942 per year; his assistant receives $520 
per year ; one lineman is employed at $624 
per year; two trimmers at $1,248 for the 
year—making $3,334 for wages of these 
men, being $22,82 per lamp per year, They 
run all night, requiring double lamps and 
four carbons for each and every day, calling 
for 1,460 carbons per year each lamp; for 
these they pay $13 per thousand, and in ad- 
dition pay 96 cents per thousand for freight 
and five cents per thousand for cartage from 
the freight house, making cost of carbons 
$14 per thousand, or $20.44 per lamp per 
year. Allowing $2.97 per year for oil and 
waste, we find the amount paid by the city for 
wages, carbons, oi] and waste was $46.28 
per lamp per year. This is 12} cents per 
lamp per night, just what is claimed as the 
entire cost to the city for running their lights. 
The plant cost $35,000, and this does not in- 
clude anything for water power nor forany 
portion of construction of the dam or cost of 
its maintenance, or for the station buildings. 
Interest on $35,000 at six per cent., $2,100; 
depreciation on electric apparatus, 10 per 
cent., $8,500; broken globes during the year, 
$1380; wall controller burned out, costing 
$160 ; 15 lamps broken, repairs costingabout 
$300 ; damage to mast arms, repairs costing 
$100; repairs at station, $500; also $780 
paid forcoal. Here is $7,520, which is part 
of the expense of the electric lights charged 
to some other department, while to get the 
true cost there must be added to this the 
repairs to the dam, interest on the cost of 
the buildings, wages of an engineer when 
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engine is used, cost of new brushes and seg- 
ments ; also taxes and water rent, which the 
city would receive from a private corpora- 
tion if running the lights, which, at the 
lowest estimate, would be over $1,000 per 
year, thus making a total cost to the city of 
$15,271.86 for ruoning 146 lamps one year. 
being $104.59 per lamp, and that, too, with 
water power all the time except for about 
six weeks. } 

The favorite place quoted by advocates of 
municipal ownership is Dunkirk, N. Y. 
I herewith give the report of the 
water commissioners of Dunkirk. As 
a specimen of expert bookkeeping, 
and a sample of the way accounts are kept 
by cities, I recommend the plan to all elec- 
tric light men; for, if you are endeavoring 
to satisfy your constituents or stockholders 
that electric lights can be run without mone 
and without price, it cannot be excelled. 
The report reads as follows ;— 


Paip on Account oF Exectric Liagut. 
For linemen’s 540 00 





arr 
For labor repairing line 





For repairs on engine and boiler..... 65 64 
For pe on machinery............ 99 40 
For miscellaneous accounts. ......... 14 60 

2,141 90 


**The above statement shows very dis- 
tinctly that the most sanguine predictions 
as to the cost of running theelectric lights of 
this city have been more than realized. 
After a trial of one year and eight months, 
the machinery and line are in better and 
more perfect condition than when first 
started. The cost of our electric light does 
not exceed one cent per hour for each light.” 

Here we have a report from the city 
authorities stating that the entire cost to the 
city of running 55 arc lights one year was 
$2,141.90. 

You will notice one item is repairs on 
engine and boiler; also one item for fuel, 
showing that the plant was steam power, 
and, what is far better, a style of boilers and 
engine that ran the entire year, starting and 
stopping at proper times automatically, 
without any one to look after them except a 
man occasionally to make a few repairs— 
the coal walked into the furnace without 
assistance, and no one was employed in or 
about the station, neither did the plant cost 
the city anything. 

Here is a sample of the reports made by 
politicians and those professed economists, 
which shows just how reliable they are. Of 
course, a man of practical experience and 
knowing that electric lights do not run 
without human agency, would look further 
before accepting such a statement, and when 
we examine the accounts of the water works 
we find engineers and firemen paid $3,555 ; 
supplies, $449; general expenses under 
superintendent, $995; miscellaneous ac- 
counts, $240; superintendent’s salary, $720; 
interest on bonds, $7,025—making $12,984 
additional. Even if only one-third of this 
is charged to electric lights, we have $4,328 
to add to the $2,141, makiug $6,469 for 55 
lights, or $117 each per year. Consistency, 
thou art a jewel ! 

Chicago, it is claimed, is the center of the 
world, and the only place on this mundane 
sphere where mortals can be happy, and 
where life can be spent without thought of 
money or the hereafter, because their elec- 
tric lights only cost $73 per year. We ad- 
mit that Chicago has triumphantly secured 
the World’s Fair, and is now transposing 
our national air to ‘‘ Hail, Chicago ! happy 
land.” But they have not yet seen the bills 
for the electric lights as furnished by the 
city and used on that occasion. When they do 
the city electrician will need to addsomething 
more to his stereotyped answers that the cust 
of city lights ‘‘does not include any expenses 
such as you mention—taxes, water rent, 
interest on investment, insurance, repairs, 
depreciation or renewal of plant in general,” 
neither will it be expedient to charge the 
wages of the electric light linemen to the 
fire alarm telegraph department, notwith- 
standing it works very nicely now, and helps 
wonderfully to make the cost of an arc light 
appear small. : 

Upon investigation of one of their stations 
of 275 to 800 light capacity, I find that the 
chief engineer receives $1,200; assistant, 
$1,030; four firemen, $2,880; six trimmers, 
$3,240; line-tester, $720; three linemen, 
$2,520; cost of carbons, $3,800; fuel, $12,- 
0U0; interest, $14,000; depreciation, 244 per 
cent., $8,750; oil, waste, repairs, globes, 
taxes, etc., $7,000—making $57,190 a year 
expense for running 300 arc lamps; being 
$190.63 per year per lamp, and this makes 
no provision for salary of electrian, superin- 
tendent, or for armatures burned out, or 
any accidents or damages. With the line- 
men’s wages charged to the fire alarm tele- 
graph department, we can reduce this $2,520. 
Now, to what other department do they 
charge the a expenses to reduce it to 

78 per year per lamp. 
. Yosileati, Mich., is the Mecca toward 
which all the advocates of municipal owner- 
ship turn their longing eyes, and we are in- 
formed that the entire cost of a 2,000-candle 
power lamp is $23.61 per year, when the 
truth discloses the fact that Ypsilanti pays 


$72 per year, only running eighteen nights 
a month until midnight. Wishing to have 
the views of the prominent anthorities of 
this wonderfully managed city, the follow- 
ing questions were propounded, and I give 
both the questions and answers. 

Q. 1—With your experience, are you in 
favor of cities doing their own lighting? 
A.—No. 

Q. 2—Why ? A.—Political preferences 
and frequent changes of management are too 
expensive. Incompetent engineers, line- 
men and trimmers kept in place by & com- 
mittee for political or other purposes ; poor 
carbons, lack of attention generally, ground- 
ing of wires, breaking of globes, infringe- 
ment of patents, constant repairs, etc., make 
this system expensive and an unknown 
amount till the year expires. The wear and 
tear i immense, all kinds of complaints and 
no responsible head is the rule, On the con- 
tract plan for light you pay for what you 
get only, and know what to provide for in 
the estimate for tax levy. 

Q. 3—If your city had the work to do 
again, do you think they would do the 
same? A.—No. 

Q. 4—Has the municipal operation of 
your plant met all expectations and require- 
ments? A.—No. 

Topeka is another place where electric 
lights, furnished by the city, are cheaper 
than sunlight, and the city is jubilant over 
their purchase. 1 quote from a letter 
written by a prominent official of the city 
of Topeka, which seems to prove that their 
millennium has not yet arrived. He says: 
‘* The agreement for all night lighting was 
$6 per light per month. We find that the 
cost of operating the plant, of 184 lights, for 
all night has been $11 per month. The 
agreement further provided that lightsshould 
be 2,000 candle-power ; all the tests we have 
made does not show them to be over 500 
candle-power. Our lights so far have been 
very unsatisfactory. My own opinion of 
the matter is that it would be much cheaper 
in the end for the city to have contracted 
with some of our electric light companies 
here to furnish the city with its lights at so 
much perlight. We would then haveknown, 
at least, just what they would cost. As it is 
we have to take our medicine, which is liable 
to be a very expensive dose, It is a very 
expensive luxury, and there are so many 
expenses coming up that we cannot foresee ; 
therefore, I say, when you take everything 
into consideration, interest on the invest- 
ment, wear and tear on machinery, dynamos, 
etc. (the contractors are already building 
over ours, and they have not run two years 
yet), consider well before contracting fora 
plant.” Here is the opinion of an honest 
official who has had experience with a city 
owning a plant. 

Lewiston, Maine, is another brilliant ex- 
ample of municipal ownership. They have 
a plant of 100 arc lights which cost the city 
$15,000. They burn, on an average, 24 
nights per month on moonlight schedule, 
and the Mayor says the actual running 
expenses are $4,200 per year. Add interest 
on cost of plant, depreciation, five per cent., 
taxes, rent of water power which the city 
would have received from a private com- 
pany, therefore it is costing the city for 100 
arc lights, using water power, $7,200, or 
$72 per lamp per year, while the local elec- 
tric light company offered to furnish the 
same lights for $5,760, being $1,440 less 
than it costs the city to run their own lights; 
and still it has been advertised broadcast 
that the cost of arc lights in Lewiston was 
only 14 cents per night. 

I have secured reports from 50 municipal 
plants, embracing nearly all the cities and 
towns in the United States owning plants, 
and find that the cost of these has been 
$1,511,225; that they are using 3,725 lamps; 
12 places running all night and 38 until 
midnight or on the moonlight schedule ; 
that the average price paid for coal is $2.34 
per ton ; that the actual running expenses 
have been $251,194 ; that the interest on the 
cost of these plants is $90,691 ; depreciation 
at five per cent., $75,576 ; cost of replacing 
armatures actually burned out, $12,000; 
taxes city would have received from private 
corporations if they had furnished the lights, 
$15,715—making the total expense to these 
50 cities, of burning 3,725 lamps (two-thirds 
of them only until midnight), for one year, 
$144,486, or an average cost $119.24 per 
lamp per year. In the figures going to 
make up the cost of plants and the 
running expenses I have taken the state- 
ments and amounts as given by the city 
offiicials, but when we are told that the total 
amount paid for a complete plant of 68 
arc lamps, with engines, boilers, dynamos, 
etc., was only $1,300, and informed tbat the 
total running expenses of a plant that cost 
$12,000 are only $1,100, and in the same 
communication the statement is made that 
they pay their engineer and linemen $125 
per month, making an annual bill for these 
men’s wages of $1,500, we naturally long 
for the secret which enables them to settle 
this amount and pay for repairs, oil, coal 
and other expenses with an expenditure of 
only $1,100. 

I have statistics from 365 electric light 





companies furnishing 35,100 arc lamps for 
street lighting, three-fifths burning their 
lights all night, and two-fifths burning until 
midnight, or on the moonlight schedule. 
The average cost of coal is $2.76 per ton. 
The average price charged per lamp for 
street lights is $118 per year. This is the 
price when furnished by electric light com- 
panies who have assumed all the risks and 
liabilities incurred in the business, and who 
must furnish first-class lights. Thisis the 
cost with lights burning every night without 
a break, as the contract calls for, and neces- 
sitating a rebate if lights are out, which 
would reduce the price paid by the city. 

Only one-third of the cities owning plants 
run them all night, while of street lights 
furnished by private companies three-fifths 
burn all night. Lamps all night and every 
night would burn 4,000 hours per lamp, 
while the moonlight schedule would only 
require about 2,100 hours per lamp. The 
cost to companies, of course, is much more 
for all night lights than it is until midnight, 
and had lights run by municipal plants been 
burned the same length of time as lamps 
furnished by private corporations, the av- 
erage cost would have been still more, as 
lights must have burned about twice as 
mapy hours. 

It will be noticed that the average cost 
of coal used by municipal plants was $2.34 
per ton, owing to the fact that the majority 
were located near the mines or places where 
coal was cheap, and the average, as shown 
for electric light companies, is $2.76 per 
ton, owing to the fact that coal was trans- 
ported long distances at high rates of 
freight. Even with this factor against 
them, it shows conclusively that private 
corporations are furnishing cities with 
lights for less money than they can them- 
selves produce them while owning the plant. 
This, too, with the expense of operating 
city plants figured as given by the various 
cities, which their own report shows is in- 
correct, and less than actually paid. 

It is well known that if a private corpora- 
tion is furnishing municipal lights, when 
they are out for a short time or are not up to 
standard, a rebate has to be made, amount- 
ing inthe aggregate to many thousands of 
dollars; but you will never see this item 
deducted when advocates of municipal con- 
trol are quoting the cost of lights. Neither 
do they allow the fact of the city’s liabilit 
for damages and accidents to be developed. 
If the municipality own the plant they 
assume these chances, and here is a feature 
of responsibility which in most States rests 
upon the individual as well as the city. 
The property of any citizen can be held for 
an execution against the town for injuries 
caused by a municipal plant, no matter if it 
amounts to thousands of dollars, and thus 
he might be deprived of his most valuable 
personal rights and liberties. If electric 
light companies furnish the lights, they 
must meet such claims and protect the city 
from loss, and the court records show that 
electric light companies have paid heavy 
damages on this account. 

In the reports received from city officials 
regarding the cost and operation of their 
lights, one says: ‘‘ No expenses charged to 
lighting account.” Again: ‘‘ Lights are 
not started for an hour after dark.” Many 
say: ‘‘ Whenever a thunderstorm ap- 
proaches lights are shut down and city left 
in darkness.” Another says: ‘‘ Have not 
had lights for past two weeks, owing to 
some trouble at station ;” while many re- 
port wages of employés charged to water 
department, and others that no account of 
lighting expenses is kept. Here we have 
the basis upon which reports are made that 
the cost to cities owning plants is so much 
less than it is when private corporations fur- 
nish them, simply deceiving the taxpayers 
by charging part of the cost to other depart- 
ments, while raising a hue-and-cry about 
the extortion of electric light companies. 

No sane or fair-minded man will, with 
the corruption and fraud practiced by poli- 
ticians at the present day, attempt to prove 
that it is for the best interest of the tax- 
payer to place faith in the honest or con- 
servative management of any enterprise 
which can be manipulated in the political 
arena for the advancement of the men in 
power. The histories of New York, Phil- 
adelphia and many other cities are samples 
of such methods and their purifying effects 
upon politics. Hypothesis and theory 
may do on paper, but actual results 
obtained by practical application and 
experience are the only reliable data 
upon which to base any statement relat- 
ing to the cost of street lighting. In 
every case these have shown, where all the 
facts are given, that it has been for the best 
interest of the citizens and taxpayers to con- 
tract with an electric light company for 
lighting the streets of any city. 

Many cities have found by actual experi- 
ence, after as a large amount of 
money, that this is a fact. The city of Green- 
ville, S. O., hassold out its municipal electric 
lighting station, the purchasers agreeing to 
relieve the city of al] pending liabilities in 





connection with the at plant. . The city 
have agreed to pay $100 per year per lamp 


for not less than 40; the agreement to run 
for 15 years. Negotiations are pending in 
several other cities for a sale of their plants 
to the local or private electric lighting com- 
pany, as they have found it was impossible 
to produce the light, when managed b 

politicians with no interest in the business, 
as cheaply as could be done by a private 
corporation whose managers were financially 
interested in its success. 

There is another feature of this business 
that it is well to consider. Under the 
authority and sanction of the legislatures of 
the States, private capital amounting to 
millions of dollars have been invested in the 
enterprise of electric lighting. The benefit 
that municipalities have received from this 
capital is enormous, and it is a question 
whether the private capital thus locally in- 
vested under the sanction of theState can 
be jeopardized and endangered by the action 
of municipalities, who are subject to and 
under the control of the State. In England 
this matter is fully settled, and no munici- 
pality can operate its own plant, if by so 
doing it will interfere with any local or 
private company authorized by Parliament. 

Judging the future by the past, with the 
mighty strides that have been made in elec 
trical inventions, two years from now the 
entire apparatus at present owned by muni- 
cipalities may be consigned to the scrap 
pile, and necessitate a new outfit costing 
thousands of dollars. What is to be done 
in this case? Levy another tax or issue 
more bonds, and thus load the city 
with more debts. Electric light companies 
have already had this experience, and I 
can cite a case where the company paid 
$4,500 for their dynamos, and, after a little 
over two years, could only realize $300 from 
those same machines. Whyisthis? Sim- 
ply that improved plans and apparatus have 
been discovered which reduces the cost of 
producing electricity, and unless companies 
can control these new patents they will be 
stranded in the race of invention. 

Consider, then, for one moment, the effect 
upon the business world, if to-day it were 
possible to blot out electricity and electric 
lights, with all their conveniences, comforts 
and luxuries ; to stop the progress and de- 
velopment of this wonderful science, and 
shroud America in a gloom that could only 
be expressed by Byron when he “had a 
dream which was not all a dream,” and 


“The bright sun was extinguished, 
And morn came and went—and came—and brought 


no day, 
-_ = hearts were chilled into a selfish prayer for 


The srene, lakes and ocean all stood still, 
And the clouds perished. Darkness had no need 
Of aid from them—she was the Universe.” 

The Chairman then announced the Com- 
mittee on ‘‘The Proper Classification of 
the Lighting Power of Incandescent Lamps,” 
which was as follows: A. V. Garratt, New 
York ; Louis Bell, New York; P. H. Alex- 
ander, New York. 

Mr. Francisco’s paper was opened for 
discussion. 

Mr. Wilmerding moved that a vote of 
thanks be extended to Mr. Francisco for 
his excellent paper. 

Mr. DeCamp suggested that a lasting 
compliment could be paid Mr. Francisco by 
having his paper printed and widely dis- 
tributed, and offered to stand the expense 
himself if necessary. 

Mr. DeCamp continued by saying that 
he thought the advocacy of municipal 
ownership of electric light plants originated 
with the politicians, who desired to add an- 
other plum to the public pudding so that 
they could pluck it. This alliterative senti- 
ment met with hearty approval, 

Judge Armstrong, of Camden, N. J., 
followed with remarks in a similar strain. 

Professor J. P. Barrett, city electrician of 
Chicago, stated that while cities who owned 
their own electric light plants published 
tabulated statements of the cost of running 
the same, he had never seen such a docu- 
ment from a private electric lighting cor- 
poration. The substance of his concluding 
remarks was that he advocated municipal 
ownership. 

Mr. A. V. Garratt, of New York, thought 
that in this matter the central] station men 
were confronted by a condition of things 
and not a theory. Theoretically a city 
could run its own station economically, 
practically it could not. 

Mr. DeCamp replied to Professor Barrett 
by stating that he did not think it was 
necessary for an electric lighting company 
to publish such a report as the gentleman 
had referred to. That was a matter in 
which only the stockholders were interested. 





Mr. Duncan was of the opinion that there 





ELECTRICAL REVIEW 


9 





August 30, 1890 





was as large a percentage of honesty among 
city officials as in the National Electric 
Light Association. 

Mr. W. J. Hammer, of New York, gave 
some interesting facts regarding the estab- 
lishment of two experimental electric light 
plants in Paris by the municipal government. 

The discussion was prolonged by the 
remarks of Messrs. Barrett, Alexander, T. 
Carpenter Smith, DeCamp and Faben. 

Mr. George S. Bowen, of Chicago, ap- 
proved the proposed plan of printing Mr. 
Francisco’’ paper for distribution, and said 
he would stand his share of the expense in- 
curred in publishing 15,000 or 20,000 copies. 
Voted to publish the paper. 

Dr. A. F. Mason, of Boston, chairman of 
the Committee on Resolutions, then made a 
report upon the resolutions sent to the com- 
mittee on the previous day regarding the ap- 
pointment of a committee of five to repre- 
sent the National Electric Light Association 
at the World’s Fair, and in regard to en- 
dorsing Professor Barrett as electrician of 
the World’s Fair. 

The first-named resolution was referred 
back to the Convention with the approval of 
the committee, and the Chair put it to vote. 

Mr. Charles A. Brown moved the report 
be accepted. Seconded and carried. 

The committee referred back the second 
resolution to the Convention without any 
sugcestion. Mr. P. H. Alexander, seconded 
by Judge Armstrong, moved to table the 
resolution. Dr. Mason asked to be allowed 
to explain that, as it happened, each mem- 
ber of the committee had individually en- 
dorsed Prof. Barrett, as had a large number 
of those present, and they did not think it 
lay in the province of the Association to 
endorse any one. This was in accordance 
wit!) opinions expressed on the floor yester- 
da‘ 

‘Mr. Alexander said that a great mavy of 
those present had signed a petition to place 
Prof. Barrett in the position, but others had 
not. Now, if the Association endorsed the 
resolution, it would put these last named 
members on record contrary to their indi- 

ial actions. 

Mr. Dunean rose for information as to 


vii 


whether there was a precedent to which to 
refer the present case. 

rhe resolution was put to a vote, but the 
Chair was unable to decide pro or con. 

ir. Alexander moved for a roll-call. 
Seconded and carried. 


ir. Brown moved to amend Mr. Alex- 
ander’s motion by tabling the resolution and 
bringing it up at the next session of the Con- 
vention. 

udge Armstrong rose to a point of order. 

The roll was called by Secretary Foote 
for a vote on Mr. Alexander’s motion to 
table the resolution. 

Mr. Garratt challenged the roll-call. He 
wanted to know whether a member could 
vote both asa representative of a corpora- 
tion and as an individual member, as two 
gentlemen had done. Messrs. Brown and 
DeCamp thought the point was well taken, 
and asked for a reference to the constitution. 

Mr. Weeks, one of the gentlemen whose 
vote was in dispute, said that the matter had 
en referred to the Committee on Creden- 
ils, who had agreed to let the matter stand 
as heretofore, that is, allow both votes. 
Nevertheless the two votes in dispute were 
withdrawn. 

The Secretary then read the vote as cor- 
rected : 26 ayes, 17 noes. Mr. Alexander’s 
motion to table was, therefore, carried. 

Mr. DeCamp, at 1.15 P. m., moved to ad- 
journ, Seconded and carried. 





AFTERNOON SESSION. 

The afternoon session was not called to 
order by the President until 4.40. The first 
matter on the order of business was the 
topic ‘‘ Value of Details in Electric Light 
Stations,” which had been left over from the 
morning session. The discussion was 
opened by Mr. A. J. DeCamp, of Philadel- 
phia, who thought that electric light stations 
suffered considerable losses from miscellane- 
ous items of expense. He stated that a saving 
of 50 per cent. in carbons alone could be 
effected by adopting a system of accounting 





for them by the inch) Thorough discipline 
among employés wasinvaluable. The most 
important item in the operation of an electric 
light station was labor. He thought there 
would be a saving of 25 per cent. in the pay- 
roll if every minute of the employés time 
were kept track of. He explained several 
systems in operation by his company which 
had led to increased economy in the opera- 
tion of their plant. He favored graduating 
a scale of prices depending upon the length 
of contracts entered into with customers, 
and suggested that no contract be made for 
less than six months’ service. The discus- 
sion was continued by several other gentle- 
men, among whom were Messrs. Wilmer- 
ding and Weeks 

Mr. Lufkin’s paper on ‘‘ The Proper Basis 
for Determining Electric Motor Rates,” was 
read, in the absence of the author, by Mr. 
Joseph Wetzler, of New York. 

In the discussion which followed Mr. 
Wirt, of Chicago, thought that Mr. Lufkin 
had been a little too favorable to the gas 
engine. Messrs. Garratt and Faben also 
joined in the discussion. Dr. Bell told of 
some English tests on gas engines, where 
the minimum expenditure of gas was 20 feet 
per horse-power hour, with an allowance of 
five feet of gas for oil used. Mr. Weeks 
suggested that Vice-President Edgar, of 
Boston, had had large experience with 
motors, and that those present would be 
glad to bear from him. 

Mr. Edgar responded briefly but interest- 
ingly, stating that his company sold current 
to motor users by meter at se much per 
horse power hour. 

Mr. H. M. Swetland’s paper on “‘ Stand- 
ards of Economy in the Generation of 
Power” followed: 


‘““STANDARDS OF ECONOMY IN THE GEN- 
ERATION OF POWER,” BY H. M. 
SWETLAND. 


In suggesting to our secretary the subject 
for this paper as one which would be of 
vital interest to the members of this Associa 
tion, I hadno idea that I should be called 
upon to prepare and present it, nor do I feel 
the fitness of my being chosen to instruct the 
gentlemen of this Convention, whose know]- 
edge upon these matters is the epitome of 
the best and highest accomplishment of the 
times. 

The above title scarcely represents my 
treatment of the subject. I should prefer 
rather to call it ‘‘A plea for. the collection 
and record of data for standards of econo- 


In old and long-established lines of work 
such would naturally be unnecessary. Inthe 
electric light business, where so much is new 
and development is so constant and rapid, itis 
essential that there should be established some 
authentic form of comparison of operations 
with the view of reaching the greatest 
economy in the shortest possible space of 
time. Further, in view of the rapidly 
changing conditions under which the genera- 
tion of steam power is being operated, 
the concentration of small and individual 
plants into larger centres, etc., it becomes of 
the utmost importance that a careful and 
detailed system of standards shall be in- 
augurated and maintained. 

Although far more able representatives 
than myself have heretofore approached 
this topic, there has been in the Convention 
a noticeable lack of definite, reliable, uncon- 
trovertible information in this special direc 
tion. 

The subject of economy in general has 
received the attention of our best thoughts, 
but it has been directed to the operations of 
the complete system, and too often de- 
tails of definite expense are overlooked by 
the superintendent, whose imperative duty 
is the running of the plant, not its most 
economical methods. He is obliged to keep 
a station in smooth running order to furnish 
good, steady, reliable lights under pressure 
of constant demand, in which case economy 
is not the first consideration. 

At the last .Convention the admirable 
paper read by Mr. T. Carpenter Smith, of 
Philadelphia, entitled, ‘‘A System of Cen- 
tral Station Accounts,” touched upon and 
almost comprehended this necessity, but he 
still further included the maintenance of 
outside equipment, whereas my paper is 
confined to the question of first cost of pro- 
duction of power expressed in pounds of 
fuel per developed horse-power per hour. 

The material for the data in furnishing 
standards of economy should naturally be 
the practical results of actual operations 
compiled in tables from the results obtained 
by different managers. To what end? 
They would interest and benefit all desirous 
of investing in electric light and power 
enterprises, which are becoming such an 





attractive feature in the financial world. 
They would be useful to prevent the estab- 
lishment of unnecessary and injurious com- 
petition, frequently induced by statements 
of facts and figures showing an utterly false 
and unattainable economy. 

But to the superintendent of the station, 
more than any other person, these tables 
would be of paramount importance. They 
would enable him at a glance to learn what 
others are actually accomplishing under 
certain named conditions, and readily to 
institute comparisons with his own records. 
By their use he would not only gain enlight- 
enment on many points, but be stimulated 
to the highest possible degree of efficiency 
and economy. He would also thus be fur- 
nished with unimpeachable authority to 
offer a doubting stockholder or too exacting 
president, who, while perhaps not being 
initiated in the details of practical workings, 
is always glad to be reassured by accurate 
information. 

These tables would not, however, be 
found elastic enough to suit the purpose of 
the energetic boomer whose object in build- 
ing a station is sale, not operation, for they 
will be found to show the necessity of the 
best modern appliance to the most econom- 
ical production of power. Neither would 
they be particularly interesting reading to 
men who trade in inferior appliances. 

A ‘standard of economy ” is obtainable 
only by a combination of mechanism best 
adapted to the conditions and attendance 
which can secure from this mechanism the 
best possible results. A plant may be 
equipped with the most improved devices, 
the excellence of which may be practically 
nullified by neglect of well-known duties, 
ignorance or mismanagement. A poor gun 
in the hands of a good soldier is a better 
combination than a good gun in the hands 
of a poor soldier. It is not the machine 
alone, but combined with the skillful map 
behind it that works out the best results. 

This point was splendidly taken by Mr. 
Geo. H. Babcock in his most valuable paper 
on ‘‘ Boiler Economy,” read before us in 
Kansas City. We all remember his allusion 
to ‘‘ boilers and brains,” or the ‘‘ co-efficient 
of common sense.” 

It is perhaps superfluous to mention that 
results obtained with different existing 
equipment and attendance vary fully as one 
to five, with a possibility of the still further 
lowering of the former proportion by invest- 
ment in still better equipment, constructed 
by still greater skill. managed and operated 
throughout by superior intelligence, and 
yet these proportions, which to-day show 
such wide results in fuel consumption, may. 
by the combination of intelligence. energy 
and care, be made to show results more 
nearly proportiened to the possibilities of 
the present equipment by placing on record 
the best results obtained from a similar sys- 
tem, 

Of course, no absolute standard or unit of 
economy can be established by a vote of con- 
vention or fiat of association. A yard 
stick is a yard stick. an inch an inch. but a 
standard of economy must always vary in 
greater or less degree according to con- 
ditions and equipments, 

Yet a sufficient similarity exists to enable 
us to prepare tables covering the main types 
of equipments. and the recorded perform- 
ance of any special type would be relied 
upon and regarded as a standard. 

Human ingenuity, talent. patience, skill 
and incessant labor are being exerted every 
day and hour in the direction of lowering 
the records. The ambition of the day is 
turned towards producing the maximum of 
result with the minimum of expenditure. 

Standing in comparison with the 15 win- 
utes of the ocean racer, the second clipped 
from the tables of the turf, or the extra grain 
made to vield from the refractory ore. is the 
ounce of fuel measured in the economic gener- 
ation of power when considered on the large 
and increasing scale of commercial enter- 


prise. 

My plea is for the most minute and 
detailed system of tabulation as the means 
of reaching the best results. It is by the 
comparison of coal with coal, boiler with 
boiler, engine with engine, type with type, 
appliance with appliance, that these results 
may be obtained. Those who have had ex- 
perience in collecting data of the kind 
required will comprehend at once the dif- 
ficulties encountered in the process of get- 
ting information which shall fully cover 
the many important points in the case. 

Not only should there be no objection on 
the part of the companies, their managers 
or superintendents. to giving information 
that is reliable in character, aecurate in de- 
tail. and eomptehensive in scope, but there 
ought to be most cheerful acquiescence. . 

We are organized for purposes of free in- 
terchange of thought and experience. witha 
view to mutual advancement and benefit. 
In these tables each one is liable to discover 
information upon some important point 
which would be of great value to hin. 
Naturally the broad ground of justice, fair- 
ness and liberality of feeling is expected to 
be our starting point. 

If I have succeeded in interesting the gen- 





tlemen in the importance of ‘‘ collecting data 
for these standards,” I will feel justified in 
having consumed the time of the Conven- 
tion. If carried out we will reap the benefit 
in having on record the facts and figures 
which have been so often called for ; and the 
answer to the three great questions, What is 
yourequipment? How many lights do you 
furnish? How much coal do you burn ? 


The Chairman then suggested that Mr. 
E. F. Williams, of Beloit, Wis., read his 
paper, and that both his and Mr. Lufkin’s 
papers be discussed at once. 

Mr. Williams then took the floor and said 
that lack of time had prevented his prepar- 
ing a written address on ‘‘ Triple Expan- 
sion High Speed Engines for Central Sta- 
tion Work,” as he had intended. He sub- 
stituted some interesting extempore remarks, 
however, stating that the cost of such 
engines was about 20 per cent. greater than 
ordinary compound engines, but that the 
former saved about 20 per cent. in fuel, and 
that in many instances the triple expansion 
engine saved its extra cost in about a year. 

Mr. Garratt moved that the Committee on 
Data be instructed to report at the next 
Convention on the cost of power in this 
country. Seconded by Judge Armstrong 
and carried. 

Very little discussion followed, and the 
President called for the report of the Com- 
mittee on Revision of Constitution. This 
was presented by the chairman, Mr. Fran- 
cisco. 

In behalf of the commiteee Mr. Francisco 
offered this resolution : 


Resolved, That the report of the Committee on 
the Revision of the Constitution be accepted and 
adopted, to take effect January 1, 1891. 


The President stated that the report would 
stand without discussion until to-morrow, 
Thursday, at 11 a. m. 

Dr. Mason was of opinion that no action 
could be taken on an amendment to the con- 
stitution on the same day it was presented, 
nor, in fact, until the succeeding Conven- 
tion. He rose for information. 

Judge Armstrong argued that this was 
not an amendment but a total revision, and, 
therefore, could be acted upon. 

Dr. Mason asked for a ruling from the 
Chair, to which the President replied that 
the provision to which Dr. Mason referred 
was adopted to prevent rushing through an 
amendment, and that the spirit would be 
obeyed by laying over the discussion until 
to-morrow. 

Mr. Duncan moved that the report be 
received, and that the hour of 11 a. m. 
Thursday be set for a discussion of the 
revision seriatim. Seconded and carried. 

Secretary Foote announced for the Enter- 
tainment Committee that a programme of 
music and dancing had been arranged for 
the members in the evening, from 9 to 11 
o'clock. 

At 6.35 Pp. mM. it was moved and seconded 
toadjourn. Carried. 


THURSDAY, AUGUST 2isr, 1890. 
FORENOON SESSION. 


President Perry called the morning ses- 
sion to order at 11.10. The following 
breezy dialogue occurred between Prof. J. 
P. Barrett, of Chicago, who took exceptions 
to Mr. Francisco’s paper on ‘‘ Municipal 
Lighting,” and the president. 

Mr. Barrett: Mr. President, I rise for in- 
formation. Will you consider my point? 

The President: Yes. 

Mr. Barrett: My understanding is that 
this report by Mr. Francisco was ordered 
to be published by the Association, to be 
distributed among the various cities of the 
country. Am I right? 

The President: You cannot re-open that 
subject. The fact is that it was ordered 
published, but you cannot re-open the sub: 
ject for discussion. 

Mr. Barrett: I do not want it discussed. I 
simply ask for information. 

The President: Yes. 

Mr. Barrett: I want to ask the gentleman 
who wrote this paper how he secured those 
figures ? 

The President: I shall rule that out. We 
cannot start in on that now. That might 
take half an hour. 
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Mr. Barrett: I beg your pardon; I am 
simply asking a privileged question. 

The President: [ shall rule against it. 

Mr. Barrett: He can answer that in a 
moment. 

The President: I shall rule against that. 
We cannot go on in that way, for we all 
know just where it will lead to. We have 
a special order of business for this hour, 
and we must pursue it. 

Mr. Barrett: May I ask this question ? 

The President: You asked the Chair for 
information, and I have given it. We can- 
not pursue that line further. We must now 
begin the special order of business, 

Mr. Barrett: Will I have the privilege of 
asking this question ? 

The President: Yes; at the proper time. 

Mr. Barrett: He can answer it now. It 
will not take half a minute. 

The President : Mr. Barrett, will you take 
your seat ? 

Mr. Barrett : I shall be glad to do so, but 
here is an untruthful statement. 

The President: Will you please take your 
seat ? 

Mr, Barrett: I shall do so. 

The President : Then take it now. 

Mr. Barrett : May 1 not havean answer to 
this question ? 

The President: Will you take your seat 
without any further procedure ? Your ques- 
tion can be answered at the proper time. 

Mr. Barrett: I would like to have that 
question answered, but I will take my seat. 

The President: Then do so, please. I 
told you that at the proper time you should 
have an opportunity to ask that question, 
but not now. 

Mr. Barrett: I beg your pardon. I did 
not understand that to be the case. You 
ruled me out of the discussion ; I simply 
asked for information, and if I cannot have 
it I want the Convention to so understand it. 

The special order of business set down for 
11 o'clock was the consideration of the 
report of the Committee on the Revision of 
of the Constitution, and was then taken up. 
It was decided that the report be taken up 
seriatim and discussed. No trouble! was 
met with until Article III, Section I, came 
np, when Dr. A. F. Mason, of Boston, offered 
a resolution designed to test the sense of the 
Convention as to whether associate members 
should be retained or not. He moved for 
two classes of members, active and honor- 
ary. After a hot debate, which lasted about 
an hour, it was unanimously voted to retain 
associate members. 

Then a protracted discussion as to the 
privileges of associate members ensued. 
Finally Section III, Article III, of the com- 
mittee’s report was made Section II, same 
Article, and amended to read as follows: 

‘« Associate members shall be electricians, 
electrical or mechanical engineers, manu- 
facturers, corporations and individuals who 
are otherwise directly or indirectly inter- 
ested in advancing che use of electricity, 
and shall have the right of attending all 
meetings of the Association except execu- 
tive sessions, and shall have the right to dis- 
cuss papers read before the Association.” 

In Section I, Article III, the following was 
stricken out : ‘‘ And take part in the delib- 
erations of the Convention.” 

The Constitution and By-Laws as finally 
adopted are as follows: 

ARTICLE I.—NAME. 


This Association shall be entitled 
National Electric Light Association. 


ARTICLE II.—OBJECT. ° 


The object of this Association shall be 
to foster and protect the interests of those 
engaged in the commercial production of 
electricity for conversion into light, heat 
or power. 


ARTICLE II].—MEmMBERSHIP. 


Section I.—Members shall be divided into 
three classes—active, associate and hon- 
orary. Active members only shall be en- 
titled to vote, and shall be corporations or 
individuals engaged in the business of pro- 
ducing and supplying electricity for light, 
heat or power for commercial or public use. 

Sec. II.—Associate members shall be 
electricians, electrical or mechanical en- 
gineers, manufacturers, corporations and 
individuals who are otherwise directly or 
indirectly interested in advancing the use 


the 





of electricity, and shall have the right of 
attending all meetings of the Association 
except executive sessions, and shall have the 
right to discuss papers read before the Asso- 
ciation. 

Sec. III.—Honorary members shall in- 
clude those already elected as such, and 
such other persons as may be elected upon 
the unanimous recommendation of the Ex- 
ecutive Committee and approved by a two- 
thirds vote of the Association. 

Sec. IV.—In the case of a corporation, the 
membership may stand in the name of the 
company, and such company shall have the 
right to be represented at any meeting of 
the Association by any of its officers or di- 
rectors, or by its regularly employed man- 
ager or superintendent. 

Sec. V.—No individual actively associated 
with a corporation holding an active mem- 
bership shall become an active member indi- 
vidually, unless he shall own or operate a 
central station plant individually. 


ARTICLE IV.—OFFICERS AND EXECUTIVE 
CoMMITTEE. 

Section I.—The officers of the Associa- 
tion shall be a president, two vice-presidents, 
an executive committee of nine members, 
and a secretary and a treasurer, who shall 
be elected as specified in this Constitution. 

Sec. Il.—The president and _vice-presi- 
dents shall be elected to serve one year 
from the first of the month following the 
date of their election, and shall be active 
members. The president shall act as chair- 
man of the executive committee during 
his term of office. He shall not be eligible 
to re-election for two years after his first 
term has expired. 

Sec. III.—The executive committee shal] 
be chosen from among the active members. 
The first executive committee elected after 
the adoption of this Constitution shall be 
divided into three classes. Class one shall 
serve for the period covered by three con- 
ventions, class two for two conventions, 
and class three for one convention, from the 
first of the month following their election, 
after which three members of the committee 
shall be elected at each Convention, to serve 
for three succeeding conventions from the 
first of the month following their election, 

Sec. IV.—The offices of secretary and 
treasurer may be filled by the same person. 
He shall not serve as a member of any com- 
mittee ; shall be eligible for re-appointment 
and election without limit ; shall give a se- 
curity bond in such sum and with such 
qualifications as the executive committee 
may determine from time to time, and shall 
perform such duties as said committee may 
direct, subject to their approval. 

Sec. V.—Thesecretary and treasurer shall 
be nominated by the president and ratified 
by the executive committee. He shall serve 
for one year from the first of the month fol- 
lowing the date of the president’s election. 
He may be an active or associate member. 

Sec. VI.—The executive committee shall 
be the governing body of the Association, 
and shall manage its affairs, pass upon all 
applications for membership, subject to this 
Constitution and all such special rules or 
regulations as may be adopted by the Asso- 
ciation from time to time, and five members 
of the committee shall constitute a quorum. 





ARTICLE V.—MEETINGS. 


The annual meetings of this Association 
shall be held in February, anda semi-annual 
mecting may be held in August of each 
year, at such places as the Association shall 
determine, and on such dates as may be de- 
termined by the executive committee. 


ARTICLE VI.—QUORUM. 


Fifteen active members of the Association 
shall constitute a quorum for the transaction 
of business. 

ArticLE VII.—DUEs. 


The annual dues of active members shall 
be $25 and associate members $20, payable 
in advance, and shall cover the cajendar 
year. Members in arrears for dues shall not 
exercise the privileges of membership. Any 
member in arrears for one ‘year’s dues shall 
be dropped from the rolls, and if he is rein- 
stated he will be required to pay his dues 
for the year in which his membership 
lapsed. 

ARTICLE VIII.—ELECTION OF OFFICERS. 


All officers, except the secretary and treas- 
urer, shall be elected by ballot at~ the 
annual meeting of the Association. -Vacan- 
cies in office may be filled by the executive 
committee fo cover the term until the next 
annual meeting of the Association. 


ARTICLE IX.—PERMANENT OFFICE. 


A permanent office of the Association shall 
be established in the city of New York, and 
shall be located, furnished and governed in 
such a manner as the executive committee 
may from time to time determine. 


ARTICLE X.—PARLIAMENTARY RULES. 

Robeits’ Rules of Order shall be the 
governing parliamentary law of the Associa- 
tion in al] cases not definitely provided for 
by this Constitution. 





ARTICLE XI.—VorTING AND PROXIES. 

Section I.—The roll-call shall be ordered 
on the demand of 10 members on any 
question before the Association. Unless 
ordered otherwise, as specified in this Con- 
stitution, all voting shall] be by voice. 

Sec. II.—Voting by proxy shall not be 
allowed at any meeting of the Association or 
any of its committees. 

ARTICLE XII.—AMENDMENTS. 

Section [.—Amendments to this Consti- 
tution shall be presented in writing, and 
shall be referred to a committee to be elected 
by the Association before being acted upon. 
A two-thirds vote of all members present, 
entitled to vote, shall be necessary for their 
adoption. 

Sec. II.—No amendment shall be voted 
upon by the Convention at which it is 
introduced. 

The meeting adjourned at 2.15 Pp. M., to 
meet at 3.30. 


AFTERNOON SESSION. 

The opening hour for the afternoon ses- 
sion had been announced as 3.30, but it was 
3.55 before business was commenced. 

President Perry named the committee to 
represent the National Electric Light Asso- 
ciation at the World’s Columbian Expos- 
ition at Chicago, as follows: P. H. Alex- 
ander, S. J. Hart, G. H. Rowe, and Mr. 
Edwards. 

The report of Secretary and Treasurer 


Allen R. Foote was next called for. It was 
as follows. 9 
SECRETARY’S REPORT. 
Active members who have paid their dues. ... 79 
Active members who have not paid their 
ME extaverexpsesecsen, adwesbeunndsosninuye’ 2 
Total active members... .. ... ...se+005:- 107 


Associate members who have paid their 








ESTERS RIESE ape ert | ee A ae 
Associate members who have not paid their 
GE voc cicnscescocenncssaess est ebacsevrnucs 
Total associate members..................-.. 52 
Total number of members on July 1, 1890..... 269 
Total number of members on Jan. 1, 1890...... 259 
Gain in membership in six months........... 10 
TREASURER’S REPORT. 
RECEIPTS. 
Balance on hand Jan. 1, 1890.............. $610 17 
Received to July 1, 1890...........eseeeees 3,020 00 
$3,630 17 
EXPENDITURES. 

January 1 to July 1 as per vouchers........$2,396 57 
Balance on hand July 1...............+.... 1,233 60 
Total amount accounted for.............. $3,630 17 


It was moved by Mr. Garratt and seconded 
that the report be received and spread upon 
the minutes of the Association. Carried. 

The report of the committee to take action 
on the death of Mr. Miles W. Goodyear 
was read by the chairman of the committee, 
Mr. Garratt. 

Mr. Seeley moved that the report be ac- 
cepted and that the committeebe discharged 
with thanks. Carried. 

‘The Executive Committee made no written 
report, but the chairman, Mr. Huntley, 
stated that the committee had had frequent 
meetings, of which the secretary had the 
records. He asked that the work of the 
committee and this verbal report be received, 
which was done. 

President Perry announced his selection 
of a committee on nominations for the exe- 
cutive committee and time and place of 
next meeting to be as follows: Messrs. Edgar, 
Armstrong, Alexander and DeCamp. As 
Mr. Edgar had gone back to Boston, Mr. T. 
Carpenter Smith was named in his place. 

Mr. John A. Seely, of New York, made 
the report as chairman of the Committee on 
Finance. The books had been audited and 
found correct, but it was noted that the ac- 
count had been kept on a single entry sys. 
tem. The committee recommended that the 
secretary be instructed to open a new set of 
books to be kept on the double entry system. 
The report was accepted as a portion of the 
Executive Committee’s report. 

The report of the Committee on Relations 
between Manufacturing and Central Station 
Companies was read for the chairman, Mr. 
Marsden J. Perry, by Judge Armstrong. 

Mr. C. A. Brown moved that the report 
be accepted and the committee continued as 
they requested. Carried. 

Mr. A. J. DeCamp on behalf of the 
Committee on Data asked that the com- 
mittee be continued. Moved and carried. 





The topic, ‘‘ The Proper Care and Manage. 
ment of Alternating Currents,” discussion 
to be opened by Mr. T. Carpenter Smith 
was next announced. Mr. Smith stated 
that he had been requested to prepare g 
paper on this subject for the next Conven- 
tion, and was not ready: to begin the dis. 
cussion. 

‘*How can the National Electric Light 
Association best serve the interests of 
central station companies?” was the subject 
of the next topic discussed by Mr. C. R. 
Huntley, of Buffalo. He stated that when 
he was asked to discuss this question he felt 
inadequate to the task and still felt that way. 
He thought it ought to be discussed in the 
converse, ‘‘How can the central station 
companies best serve the interests of ihe 
National Electric Light Association?” He 
had very few comments to make, and would 
close by stating that in his opinion the 
National Electric Light Association ouvht 
to be a purely business organization. 

The Committee qn Nominations then re. 
ported through Mr. T. Carpenter Smith. 
The committee unanimously were in favor 
of holding the next convention at Provi- 
dence, ii. I., the date to be announced later, 
They thought it was due to the members of 
the present Executive Committee to con- 
tinue the same with thanks for past services, 
and therefore re-nominated the whole com- 
mittee with the exception of the substitu- 
tion of the name of Mr. A. J. De Camp for 
that of Mr. Thurber, which had been done 
by request. 

Mr. Seely moved that the report of the 
committee be accepted and the committce 
discharged. Seconded and carried. 

Mr. DeCamp moved that the Secretary 
be instructed to cast the ballot for the Ex 
ecutive Committee. Seconded and carricd. 

The Secretary did this, and announced 
the committee: C. R. Huntley, chairman, 
E. R. Weeks, C. H. Wilmerding, J. J. Bur- 
leigh, M. J. Francisco, J. A. Seely, James 
English, A. F. Mason and A. J. DeCamp. 

The President called for remarks on the 
subject of the place for holding the next 
Convention. Every one seemed satisfied, 
and it was moved, seconded and carried that 
Providence, the place recommended by the 
committee, be accepted. 

Mr. Seely, at 4.35, moved to adjourn the 
Convention. Seconded and carried. 

2" 

THE ATTENDANCE. 
Allegheny, Pa.--A. Groetzinger. 
Altoona, Pa.—H. E. Heller. 

Ansonia, Conn.—F. B. Platt. 

Atlanta, Ga.--Jobn S. Alfred. 

Boston, Mass.--G. L. Austin, F. E. 
Barker, 8S. E. Barton, Capt. Wm. Bropliy, 
A. N. Burbank, Col. Louis W. Burnham, 
C. L. Edgar, F. E. Cabot, Wm. W. Castle, 
H. J. Conant, H. E. Duncan, H. H. Eustis, 
H. M. French, A. V. Garratt, C. M. God- 
dard, L. H. Hart, J. R. Lovejoy, A. F. 
Mason, E. C. North, A. C. Shaw, R. F. 
Ross, F. E. Pettingell, R. T. White, E. F 
Woodman. 

Bridgeport, Conn.--W. C. Bryant, J. 
M. Orford, H. D. Stanley, O. 8. Platt. 

Bristol, Pa.—-Chas. E. Scott. 

Brooklyn, N. Y.—E. F. Peck. 

Buffalo, N. Y.--C. Lee Abell, C. i. 
Huntley, W. H. McDonald. 

Chicago, 111 --W. P. Adams, J. P. Bar- 
rett, John W. Blaisdell, Chas. A. Brown, 
E. V. Cavell, Geo. Cutter, J. W. Dickerson, 
Fred. Degenbardt, Henry C. Eddy, C. E. 
Gregory, W. A. Kreidler, Geo. A. McKin- 
lock, Geo. B. Pennock, E. L. Powers, J. 
W. Shay, J. H. Shay, H. H. Small, Gilbert 
M. Smith, Ed. F. Williams, C. H. Wilmer- 
ding, H. 8S. Winston, F. A. Wunder, Jolin 
Young. 

Camden, N. J.— Hon. E. A. Armstrong, 
J. J. Burleigh, C. L. Rodman, Heber C. 
Robinson. 

Cleveland, Ohio.—C. C. Curtis, W. B. 
Cleveland, J. B. Crouse, Benj. F. Miles. 

Colorado Springs, Col.—E. C. Wade. 

Dallas, Texas.—W. M. Clower, C. ©. 
Harris. 

Detroit, Mich.—Jessie M. Smith, Fred 
Whipple, W. H. Fitzgerald. 

Elgin, Il1.—G. 8S. Bowen. 
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Fitchburg, Mass.—H. F. Coggshall. 

Flint, Mich.—A. G. Bishop. 

Ft. Wayne, Ind.—W. R. Kimball, M. M. 
M. Slattery. 

Hartford, Conn.—W. G. Halm, C. L. 
Tolles, Francis P. Whiting. 

Kansas City, Mo.—M. E. Bates, G. W. 
Hart, Geo. H. Hegeman, E. R. Weeks. 

Montreal Que.—A. J. Corriveau. 

Newark, N. J.—C. O. Baker, Jr., Chas. 
McIntire. 

New Bedford, Mass.—Chas. R. Pine, Mr. 
Underwood. 

New Britain, Conn.—T. H. Brady, L. C. 
Whitney. 

New Orleans, La.—S. J. Hart. 

New Haven, Conn.—J. English, C. I. 
Hague, C. D. Warner. 

New York.—P. C. Ackerman, F. M. 
Adams, P. H. Alexander, C. H. Barney, 
Oliver A. Brown, L. D. Beck, Dr. Louis 

sell, Wm. Bracken, Edward Caldwell, 

‘apt. W. L. Candee, Stephen L. Coles, 

‘rancis B. Crocker, W. F. Cullen, C. J. 
Yield, G. H. Fisher, Wilfrid Fleming, A. R. 
‘oote, R. E. Gallagher, E. T. Greenfield, 
|, W. Godfrey, R. J. Gray, W. H. Gordon, 
Wm. J. Hammer, Geo. H. Hartwell, H. M. 

faines, W. J. Jenks, E. H. Johnson, W. J. 

ohnston, Jas. F. Kelly, Theo. Larbig, A. 

3. Laurence, H. Ward Leonard, E. W. Lit- 
le, H. W. Lufkin, Gen. O. E. Madden, J. 
>, MeQuaide, Frank A. Magee, Geo. T. 
Manson, T. C. Martin, Geo. H. Meeker, 

‘. McCoubray, W. J. Morrison, E. Myer- 

mn, C. McL. Paine, Geo. M. Phelps, Geo. 
3. Prescott, Jr., Chas. W. Price, S. Rosen- 
tamm, R. W. Ryan, John A. Seely, L. W. 

errell, Ralph L. Shainwald, H. L. Shippey, 

'’. W. Spear, J. R. Stagg, H. L. Storke, C. 
). Stump, H. M. Swetland, Robert Taber, 

. B. Taltavall, Wm. H. Temple, J. Von 
testel, C. S. Van Nuis, F. Warder, Benj. 
?. Western, Jean A. Wetmore, Jos. Wetz- 

sr, Schuyler S. Wheeler, G. L. Wiley, 
larry W. Williams, F. P. Wisner, E. E. 
Wood, C. G. Young. 

North East, Pa.—A. L. Daniels. 

Orange, N. J.—Chas. Wirt. 

Philadelphia.—Henry N. Almy, C.:A. 
sragg, David Brooks, A. Bournonville, H. 
\. Cleverly, D. O. Conner, W. A. Drysdale, 
\. J. DeCamp, F. H. Deacon, W. F. Hanks, 
Wm. Hazelton, W. R. Hood, Norman 
Marshall, W. McDevitt, W. C. Mclutire, 
Alfred F. Moore, Geo. F. Porter, O. D. 
Pierce, H. S. Smith, T. C. Smith, W. A 
Stadelman, W. H. Shoemaker, G. A. Wilbur, 
Elmer G. Willyoung. 

Pittsburgh, Pa.—H. L. Angloch, 8S. A. 
Duncan, A. E. Carrier, J. W. Marsh, 
Morris W. Mead. 

Plantsville, Conn.—H. C. Roberts, J. 
R. Stagg. 

Pottstown, Pa.—Chas. E. White. 

Pt. Huron, Mich.—W. F. Davidson. 

Providence, R. I.—Marsden J. Perry, 
Geo. H. Wood. 

Rutland, Vt.—M. J. Francisco. 

San Francisco, Cal.—Geo. H. Roe. 

St. Louis, Mo.—Robt. McMath, C. C. 
Moffitt, Russell Parker, D. R. Russell. 

Toledo, 0.—C. R. Faben. 

Trenton, N. J.—F. A. C. Perrine. 

Waterbury, Conn.—A. M. Young. 

Wilmington, Del.—H. B. Cobb. 

Windsor, Conn.—M. E. Baird, A. D. 
Newton. 

Washington, D.C.—F. W. Royce, A. 
M. Renshaw. 

Worcester, Mass.—H. M. Smith. 


A list of ladies accompanying members of 
the National Electric Light Association 
follows : 

Mrs. A. M. Young, Waterbury, Conn. 

Mrs. C. O. Harris, Dallas, Tex. 

Mrs. Geo. Cutter and the Misses Gass, 
Chicago. : 

Mrs. Geo. T. Manson, New York. 

Mrs. G. L. Austin, Boston. 

Mrs. S. E. Barton, Boston. 

Miss Myrtis Barton, Boston. 

Mrs. C. H. Barney, New York. 

Mrs. C. O. Baker, Jr., Newark, N. J. 

Mrs. W. L. Candee, New York. 

Mrs. F. E. Pettingell and child, Boston. 

Mrs. Wm. M. Castle, Boston. 

Mrs. E. H. Johnson, New York, 





Mrs. W. J: Johnston, New York. 

Mrs. E. W. Little, New York. 

Miss Belle Ridlov, Boston. 

Mrs. John A. Seely, New York. 

Mrs. Fred Whipple, Detroit, Mich. 7) 

Mrs. John Young, Chicago. 

Mrs. A. F. Mason, Boston. 

Mrs. W. C. McIntire, Philadelphia. 

Mrs. G. B. Prescott, Jr., New York. 

Mrs. W. R. Kimball, Ft. Wayne, Ind. 

Mrs. M. J. Francisco, Rutland. Vt. 

Mrs. E. R. Weeks and child, Kansas 
City, Mo. 

Mrs. C. R. Faben, Toledo, O. 

Mrs. Geo. H. Wood, Providence, R. 1. 

Mrs. A. J. DeCamp, Philadelphia, Pa. 

Mrs. M. M. M. Slattery, Ft. Wayne, Ind. 

Mrs. Jas. F. Kelly and child, New York. 

Mrs. P. H. Alexander, New York. 

Mrs. Schuyler S. Wheeler, New York. 

Mrs. J. P. Barrett, Chicago, Ill. 

Mrs. W. A. Stadelman, Philadelphia, Pa. 

Mrs. J. M. Orford, Bridgeport, Conn. 

Mrs. C. D. Warner, New Haven, Conn. 

Mrs. Chas. A. Bragg, Philadelphia, Pa. 

Mrs. R. E. Gallagher, New York. 

Mrs. G. W. Hart, Kansas City, Mo. 

Miss E. W. Armstrong, Camden, N. J. 

Miss Katharine Mitchell, Louisville, Ky. 

Miss Moran, New York. 

Miss M. B. Ford, Salem, N. J. 

Mrs. J. J. Burleigh and two daughters, 
Camden, N. J. 

Mrs. Harris, Dallas, Texas. 

Mrs. J. P. McQuaide, New York. 

Mrs. Jesse M. Smith, Detroit, Mich. 


—_—_¢ = eo 


CONVENTION NOTES. 





Ex-Presidents Duncan and Weeks were 
present, but ex-President Morrison did not 
attend. 


Messrs. H. L. Lufkin and Hall represented 
the well known ‘‘C. & C.” Motor Company 
of New York. 


Mr. P. C. Ackerman represented the popu- 
lar American Electrical Works in his ever 
pleasant manner. 








The Executive Committee had its head- 
quarters in room 28 and was evidently a very 
busy committee, as it was in session a great 
deal of the time. 





Mr. Cyrus O. Baker, Jr., the platinum 
importer and refiner of Newark, N. J., was 
present, and as welcome as the flowers that 
bloom in the spring. 


Mr. H. Ward Leonard, Mr. W. H. Flem- 
ing and Mr. W. J. Jenks were the represen- 
tatives of the parent Edison Company in 
attendance on the Convention. 








The Consolidated Fruit Jar Company, of 
47 Warren street, New York, which deals 
in metal novelties, had its headquarters in 
one of the parlors on the second floor. 





There was a larger attendance of gentle- 
men with their wives at this Convention 
than ever before. The attraction of the 
psa May beach, no doubt, brought this 
about. 


Mr. W. B. Cleveland, Cleveland, Ohio, 
had his new arc Jamp hanger (which was 
illustrated in the ELEcTRICAL REVIEW last 
week) on exhibition, and was present in 
person. 





H. H. Eustis, President of the Eastern 
Electric Cable Company, of Boston, was 


present as the representative of his well- 
known insulating wire and cable manufac- 
turing company. 





The New York Insulated Wire Company 
had its headquarters at room 47, where a 


number of samples wereexhibited. Messrs. 
R. E. Gallaher and J. W. Godfrey repre- 
sented the company, 





The Von Gestel dry battery, owned by the 
Crosby Electric Company, of New York, 
was exhibited by the inventor. Its appear- 
ance and the efficiency of the test shown 
attracted much attention. 





Messrs. Queen & Company, the well known 
instrument dealers of Philadelphia, had their 


headquarters in room 45, where the latest 
information concerning galvanometers and 


Mr. George B. Prescott, Jr., attended his 
first Convention as representative of the 
Kerite Company, and made many new 
friends for this long-established and well 
» known company. 


The widely known Eddy MotorCompany, 
of Windsor, Conn., was represented by the 
General Manager, Mr. Arthur D. Newton, 
and Mr. M. E. Baird, of Windsor, and Mr. 
fe = McIntire, of Philadelphia and New 

ork. 


Mr. R. L. Shainwald, President of the 
Standard Paint Campany, of New York, 
manufacturer of the P. & B. compounds 
and conduits, with Mr. W. W. Castle, were 
present as the representatives of their com- 
panies, 








The Connecticut Motor Company, of 
Bristol, Conn., had one of its new small 
motors on exhibition, and it attracted much 
attention from the practical men present. 
Secretary Stagg of the company was in at- 
tendance. 





Mr. Wm. Bracken, President of the Con- 
solidated Electric Storage Company, at- 
tended the Convention. His company ex- 
hibited some of its new storage batteries, 
which were constantly examined by the 
electrical visitors. 





The Ansonia Brass and Copper Company 
was represented by Gilbert M. Smith, the 
company’s Chicago manager. The neat 
little postage stamp holders presented by 
Mr. Smith seemed to fill a long-felt want, 
as everybody wanted one. 





The National Carbon Company, of Cleve- 
land, O., through Mr. Benj. F. Miles, again 
distributed to the visitors a very complete 


directory of electric lighting companies. 
This directory was sought for eagerly, and 
is really one of the best published. 





Secretary Foote’s office, rooms 4 and 6, 
was a busy scene during the Convention. 
Mr. Foote is to be congratulated upon the 


prompt and complete manner in which he 
did the work which makes that office so 
important on the occasion of Conventions. 





The Perrett Motor, manufactured by the 
Elektron Company, of Brooklyn, N. Y., 
was brought to the notice of the attendants 
by the distribution of a number of circu- 
lars, showing the favor with which the 
motor had been received wherever installed. 





A. LL. Daniels had a very interesting exbib- 
ition of the commutator segments, wires, 
brushes, etc., manufactured by the Eureka 


Tempered Copper Company, of North East, 
Pa., in one of the corridors of the hotel, 
directly opposite the headquarters of the 
ELECTRICAL REVIEW. 





Mr. J. P. McQuaideand Mr. W. A. Stadel- 
man bravely rescued a young lady and gen- 
tleman who had ventured out too far in the 


water. The task of getting the exhausted 
ones ashore was no slight one, even for 
these two strong swimmers, as the waves 
were rolling very high. 


Mr. H. L. Shippey, Secretary of the John 
A. Roebling’s Sons Co., was present with 
Mr. F. A, V. Perrine, the manager of the 


electrical department of this great wire 
manufacturing house. Mr. Shippy is widely 
known in electrical circles, and made many 
new friends among the electric light men. 





Although it was not expected that there 
would be many exhibits at this Convention, 
a number of interesting ones did appear and 
added greatly to the value of the gathering. 
The fact that there was no electric current 
in the hotel, and no incandescent lighting in 
the city, compelled all exhibits to be station- 
ary. 





The Bryant Switch Company was repre- 
sented by Messrs. W. C. Bryant, John C. 
English, of New Haven, and J. M. Orford, 
Bridgeport. The new electrical work of 


this company is attracting the attention of 
electrical men in ape and they are now 
completely organ with ample manufac- 
turing facilities. ; 





Miss Agnes R. Keane, of Pittsburgh, 
artistically rendered a couple of solos for 
the benefit of the electric light people, in 
the ballroom of the Stockton, Wednesday 


evening. Miss Keane is a young and beau- 
tiful singer, possessing a very fine voice, and 





resistance boxes, etc., was obtained. 


is just ente ne on what promises to be a 
most successful career. 





Charles E. Gregory, of the Sperry Elec- 
tric Company, of Chicago, gave a practical 
illustration of the new triple carbon of his 
company, immediately in front of the 
Stockton Hotel. This new lamp promises 
to be an important factor in electric light- 
ing, since arc lamp litigation has assumed its 
present proportions. 





Mr. H. L. Storke, who has heretofore 
been known as the ‘‘ Pooh-bah ” in the tele- 
phone business, appeared on the scene this 
time as a full-fledged electric light man. 
Mr. Storke is the president of the Yonkers 
Electric Light Company, operating the 
Thomson-Houston system. He will now 
have to add another to his numerous elec- 
trical titles. 





The Crocker-Wheeler Company had the 
most extensive motor exhibit, and both 
Messrs. Crocker and Wheeler were present ; 
their headquartersin the main corridor were 


prominently located, and were constantly 
visited. The secretary and treasurer of the 
company, Mr. T. McCoubray (former secre- 
tary of the Association), was also present, 
and was greeted by many old-time friends. 





Messrs. Chadbourne, Hazelton & Com- 
pany, of Philadelphia, were represented by 
Mr. W. A. Stadelman and Mr. William 
Hazelton, 3d. They had a very interesting 
exhibit in the main corridor of the Stockton 
Hotel. The exhibit consisted of one 30 horse- 
power Wenstrom dynamo, street car gears 
and a model of the new electric elevator 
which is being introduced by this company. 





Mr. George 8. Bowen, formerly of Chi- 
cago, but at present of New York city, who 
called the first Convention of electric light 
men to order in Chicago in February, 1885, 
and acted as its temporary presiding officer, 
was present at the Cape May Convention, 
the first time in several years. He was 
warmly welcomed by his old friends of the 
electrical fraternity, and, as appears in our 
account of the proceedings, was called to 
the platform, and delivered a few interesting 
remarks. 





Mr. Louis D. Beck, the president of the 
Norwich Insulated Wire Company, attended 
his first Electric Light Convention and was 
promptly initiated into the front rank of 
electrical men. Parlor 5, where he made 
his headquarters, was one of the most pop- 
ular places for electrical men to congregate 
during the Convention. Mr. Beck made 
many friends among the electrical people, 
and will be a regular attendant at their vari- 
ous Conventions hereafter. Mr. J. A. Wet- 
more, of the Norwich Company, assisted 
Mr. Beck. 





A number of the regular guests at the 
Stockton attended the meetings, and many 
of both sexes became acquainted with the 
lively electrical visitors. The number of 
unmarried men engaged in electrical work 
was particularly noticeable at Cape May, 
where so many attractive and fascinating 
ladies were in need of ballroom partners 
and bathing escorts. Several of the gallant 
gentlemen are to be praised for rescuing 
fair and exhausted bathers, and one lady, 
brave and beautiful, won the unique dis- 
tinction of turning the tables and saving 
the life of her would-be protector. 





The electrical novelties promised by the 
Sawyer-Man Electric Company proved tobe 
as attractive and interesting as expected. 
In addition to a large number of incandes- 
cent lamp fittings, a new insulating com- 
pound known as ‘“ Alexite” was shown. 
This can be made in any shape and colored 
to fit any wood, marble or wall paper, and 
is said to be less expensive than other insu- 
lation of similar quality. The samples which 
were shown in various designs were very 
beautiful and attracted much favorable com- 
meat. Mr. P. H. Alexander, Gen. C. H. 
Barney and Mr. Morris represented the 
Sawyer-Man Company. 





The most interesting exhibit made was 
in one of the large parlors adjoining the 
dining room. Here the Interior Conduit 
and In-ulation Company had an exhihition 
in a very artistically arranged cabinet, 
showing the complete working process of 
the interior conduit. The cabinet was a 
very large one, and elegantly gotten up, and 
at one glance the visitors could see the com- 
plete system. In addition were some sec- 
tions of the underground conduit manufac- 
tured by the same company. The company 
was represented by the President, Mr. 
Edward H. Johnson, and the inventor of 
the system, Mr. E. T. Greenfield. 

(Continued on Page 15.) 
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represent hours of the day, and the horizon- | especially those operating constant potential | motors showing a reading of five horse. 
tal lines, amperes. In making these records | power circuits. This system of charges I | powerand over upto15 horse-power. From 
an amperemeter was placed in the circuit in | will call the ‘‘maximum reading system,” | 15 horse-power up their charge is $5 per 
series with the motor, and each reading | which is based on the maximum reading | month per horse-power. Their menthly bills 


A Proper Basis for Determining Elec- 
tric Motor Rates. 


BY H. L. LUFKIN, BEFORE THE ELECTRIC 








LIGHT ASSOCIATION, CAPE MAY, 
avuGusT 19-21, 1890. 


The equitable adjustment of motor rates, 
or rather the rates per month or year for 
the supply of current for the operation of 
electric motors, has long been a matter of 
considerable annoyance to companies sup- 
plying electric power. It is obvious that to 
invariably charge the motor user an arbi- 
trary rate per horse-power for the motor 
which he uses, based on its rated capacity, 
and regardless of the work it is doing, is 
not satisfactory, for the reason that the 
manufacturer usually prefers to buy a 
motor somewhat more powerful than his 
work really requires, and thus avoid the 
possible damage to his motor from overload 
or the strain to which any piece of machin- 
ery is subjected when constantly operated 
above its normal working capacity. Again, 
the manufacturer may contemplate an in- 
crease in his plant in the near future, and, 
in buying a motor, will provide one of 
sufficient capacity to operate his prospective 
increase. 

To illustrate graphically the practical op- 
erations of motors under load I have taken 
a large number of records of motors in ac- 
tual service, and from these records have 
laid out ampere curves or daily load dia- 
grams which will illustrate very clearly the 
fluctuations in the current supplied to 
motors in actual practice. Other interest- 
ing features of these curves are the maxi- 
mum, minimum and average readings as 
related to each other ; the current consumed 
in driving the sbafting as related to the av- 
erage current consumed ; and the peculiar- 
ity of the records of motors operating ele- 
vators. 

Copies of these load records are illustrated 
in the accompanying diagrams. The verti- 
cal lines of these charts, you will notice, 
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LOAD ON MOTOR. 


1 LARGE RIP SAW. 
1 SMALL + 


“ 

1 LARGE CROSS CUT SAW. 

1 SMALL « «ce “ 

2 LARGE WOOD PLANERS. 

2 EMERY WHEELS. 

1 ELEVATOR, CAPACITY 4 TONS, 
50 FT. PER: MINUTE. 
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so 
383 
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A.M. NOON P.M. 
Average Load... .cccveccescssccvces 


Maximum Load 
Average Load 
Shafting 
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25 per cent. of Rated Capacity. 

50 per cent. of Rated Capacity. 

50 per cent. of Maximum Load. 
beniddeaasihtvsxdoustonshe 75 per cent. of Average Load. 
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LOAD ON MOTOR. 
1 CIRCULAR SAW, 15 IN. DIAM. 


1 HOIST, CAPACITY 400 LBS. , 
40 FT. PER MIN. 


z 11.30 


% = 8 
gra 
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Average Load 


Average Load 
DRAIN occ svcccccceceees csseccess-Oe Per Cll 


No. 2. 
taken was dotted on the chart where the | 


ampere line, corresponding with the reading 
taken, intersected the hour line correspond- 
ing with the time at which the reading was 
taken. By connecting these dots together 
with a continuous line, we, of course, obtain 
the diagrams or curves shown. 

The highest average use shown in any of 
these records isin diagram No. 2, with an 
average use of 81 per cent. of the capacity 
of the motor; this record also 
shows an overload of 44 per 
cent, at the 2 Pp. M. reading. 
Diagram No. 16 shows the lowest 


rer 
|_| 4 LARGE ELEVATOR. 
+ 4 WATER PUMP. 
— 1 WINE PUMP. 





s+ SHAFTING 6 PI 





AMPERES, 


Average Load 
Maximum Load 
Average Load 


No. 
average, it being in this case but 
24 percent. of the capacity of 
the motor. A composite average 
of all these records shows that 
the average use of an electric 
motor is but 43.57 per cent. of 
its rated capacity. 

It is a fact that many central 
stations which still use a ‘‘ maxi- 
mum or motor capacity system” 
of charges,have adopted a sched- 
ule with the fact in view that 
where the motor is used for the 
usual run of intermittent work, 
its average use is much below its 
capacity. The circumstances of 
motor useare, however, sovaried, 
that a system of rates or charges 
for power, which shall better 
adapt itselftothis wide range of 
conditions, has already been 
adopted by many centralstations, 








81 per cent. of Rated Capacity. 
Maximum Load...........+.+++- ..44 per cent. inexcess of Rated Capacity. 
51 per cent. of Maximum Load. 


| 5 AMPS. PUMP, ELEVATOR GOING DOWN. 


ELEVATOR GO! 





47} per cent. of Maximum Load. 


AMPERES, 


z 
of 


P.M. 


nt. of Average Load. 


of an amperemeter in series 
with the motor. The station 
supplying the power reserves 
the right in their contract with 
the customer to change or 
modify the charge for power 
from time to time, as any in- 
crease is shown by these 
readings. 

To illustrate more clearly 
this ‘‘maximum reading sys- 
tem,” I would refer to diagram 





No. 28, which is a fair average Maximum Load 
This represents the Average Load 


record. 
Shafting.... 
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WINE MERCHANTS STORE. 


UMP. 
NG UP 2 PUMPS. 

oe 650 LBS, 1 PUMP. 
1,080 ee “ 


“ 


AMPERES. 


82 per cent. of Rated Capacity. 
67 per cent. of Rated Capacity. 


3. 


record of a 15 horse-power 
motor operating lithograph 
presses, etc., the maximum 
reading in this case being 75 
amperes, or. approximately, 10 
horse-power. The user is given 
a 10 horse-power rate, which 
in this case happens to be $60 


—-RDormaant ow & 








H, L. Lufkin. —C. & C. Klectric Motor Co. 


PAINT SHOP. 


8 MIXING DRUMS, 
1 WATER PUMP. 
1 2'FT: BLOWER, 
HOIST. 

BLOWER PUMP 4 SHAFTING, 18 AMPS. 
2 MIXERS 
83 


“ 24 4 


2B us 


2 3 


A.M. NOON. 


MOTOR STOPPED BETWEEN 9 & 10.30 


174 per cent. of Rated Capacity. 
70 per cent. of Rated Capacity. 
Lio: So eeeeentenetent 25 per cent. of Maximum Load. 
— per cent. of Average Load. 


No. 4. 


are also subject to a discount of 5 per cent., 
I believe, if paid promptly on the first of 
each month. 

To return again to the diagrams. The 
records, 29in number, are of so varied a 
character that an average taken from all the 
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LOAD. 


COFFEE ROASTING MACHINERY. 
ELEVATOR. 


P.M. 


Average LOAd.......5......cee00 434 per cent. of Rated Capacity. 
per month, o a rate of $6 per Maximum Load................00.. 55 per cent. of Rated Capacity. 
month per orse-power based Average Load.................0e008 78 per cent. of Maximum Load 
on maximum readings. Asthe SES aE 65 per cent. of Average Load. 


average power delivered to this 

user is but 67 per cent. of the 

maximum reading, the station actually 
receives at this nominal rate of $6 per 
horse-power an actual rate of $9 per month 
per horse-power for the power: actually 
delivered. 

Thecentral station supplying this particular 
motor has adopted the ‘‘ maximum reading 
system,” and this rate of $6 per month per 
horse-power is their standard charge for 


No. 5. 

records will, I think, show within one 
per cent. or two per cent. of the general 
average conditions found in electric motor 
practice. The conditions as shown by these 
records are as follows : 

Average load on motor, 48.57 per cent. of 
its capacity. 

Maximum load on motor, 68.24 per cent. 
of its capacity. 
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Average load on motor, 64 per cent. of Thirteen dollars and 80 cents per month 
maximum load. per horse-power is certainly a tempting 
Reducing these averages to dollars and | price for power, but it is open to some seri- 
cents we have the following results : ous objections. In the first place, at this 
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1 ELEVATOR, CAPACITY 1,000 LBS,, SPEED 60 FT PER MIN. 
1 SMALL PUMP. 
1 STAMPING MACHINE, 
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gas engine, on account of its many and ob- 
vious advantages, but we can seldom obtain 
the $13.80 rate, This maximum capacity 
rate also very much hampers the user in a 


will deliver power at a cost of $7.80 per 
month per horse-power. We can, without 
much trouble, obtain the $9.37 rate per 
month for a motor in competition with the 
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LOAD H. 110 VOLTS 
LOAD ON MOTOR. 
8 GORDON PRESSES, ¢. 
1 “ pnese, 4. 
1 peertess ‘* ~ 3. 
1 SMALL CAMPBELL. 
1 CYLINDER PRESS. 





AM NOON. P.M. 
Averame LOA. .......0.00ssersceeed 53 per cent. of Rated Capacity. 
Maximum Load... ........-seeeeee 88 per cent. of Rated Capacity. 
Average Load.........-.cccccccceed 60 per cent. of Maximum Load. 
BRING, . cccscccesscscvcveceseced 70 per cent. of Average Load. 
No. 25. 
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GOLDSMITHS 

8 POLISHING HEADS, 
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1 SMALL TURNING LATHE. 


we 
- 





—— 








1 23°x 4"ROLLER. 


H 
H 
--..8 AMPS, H 




































































































































































bs) 
a 
w SS AMSA ut 
eee pen 3 LATHES, 8 POLISHING HEADS, 9 4 enen 
Bad 5 LATHES, 3 POLISHING HEADS,....__..__. 10 q44 
a | 
= a pei s+ ROLLER us “ “ 12 4 ctr 
» oo 5 ou “ “ “ “ os rH 
19 = ws} ft YI ] imi 
1 + 
= n| iN mm tH 
[ + oe 
9 | AVERAGE | H+} f N+ AY 7 — 
80) Saavesnsas 2243, 4 1 (ites «88 
328393523593 9393 § 3339359958 32393493933 3399333 
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AM. NOON. P.M, 
Average Load.........+++++eseeeees 35 per cent. of Rated Capacity. Average Load 37} per cent. of Rated Capacity. 
: Maximum Load............sccee00. 60 per cent. of Rated Capacity. § “@x!mum Load.................... 59 per cent. of Rated Capacity. 
ee TTT TTT oveccecccece — —_ . Rated sc pu lA RRR fe 58 per cent. of Maximum Load. nnn 64 per cent. of Maximum Load. 
are weseesesed Rated © ghefting...... . Per cen et Ge ne 58 cent. of A , 1 er 89 per cent. of Average Load. 
Average Load.......+++ eoveeeesss+-3? per cent. of Maximum Load, chatting se jwernge Seek 
No. 8. No. 13. 
No. 6, 
A ‘maximum capacity” rate of $6 per | price the electric motor, even with its much H. E. Lofkin.—C. & C. Electric 3: eter Co. 


higher efficiency, cannot compete with the 
gas engine. A good gas engine uses about 


H. L. Lufkin.—C. & C. Electric Motor Co. 


month per horse-power pays the station 
$13.80 per month per horse-power for the 


LOAD ON MOTOR. 


53 HEAVY SEWING MACHINES, 
1 ELEVATOR, CAPACITY 500 LBS. , 85 FT. PER MIN, 
1 “ “ TV TON, 66 #8 66 oe 
160 FT.OF SHAFTING. 


AMPERES. 
RESBRREERRSESSURBEKENEEE ERR etsesseeeesesess 





Average Load...........--+--eecees 26 per cent. of Rated Capacity. 

Maximum Load........ .-.----++- 58 per cent. of Rated Capacity. 

Aerts TOE... 5.22. ccccceccces oe 46 per cent. of Maximum Load. 

Bhafting..........cee-ccecsceevecees 71 per cent. of Average Load. 
No, 7. 


power actually delivered. A ‘‘ maximum | 20 feet of gas per hour per horse-power, or 
reading” rate of $6 per month per horse- | about 5,200 cubic feet per month. Giving 
power pays the station $9.87 per month per at $1.50 per 1,000 (and in many places 


horse-power for the power actually delivered. fis much lower than this), the gas engine 





LOAD OF MOTOR, 
MOTOR, 110 VOLTS. 


‘110 
LITHOGRAPHERS, 


1 NO. 3¢ HOE LITHOGRAPHIC PRESS. 
TNO.S 4s “ as 
3 NO.2 se 

1 BRONZING MACHINE. 

1 PUMP. 
SE ET 20 AMPS. 
NO. 3 PRESS & PUMP, ____ 80 4 
2NO.2 + era 
NO. 34 & NO.3 & PUMP, __ 

NO.S$ &2NO.2, 6 





NO. 8t, NO.8 & NO.2, NO.2 & PUMP, 
NO. 8t, NO.8, & NO.2, NO.2, NO.2, & PUMP,... 


~ 
co 


AMPERES. 
e 





AM. NOON. P.M. 


+++. «42 per cent. of Rated Capacity. 
. 6% per cent. of Rated Capacity. 
.. 67 per cent. of Maximum Load. 
WOGIRG ose ciccewececcectoss .40 per cent. of Average Load. 


No. 23 
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selection of a motor, and the motor sales- 
man, in order surely to effect a sale, is very 
apt to underrate the prospective load on the 
motor, as the customer is governed in his 


H. L. Lufkin.—C. & C. Electric Motor 


70 


11 SMALL LATHES. 

1 LARGE SHAPER. 

2SMALLs** 

1 GEAR CUTTER 
60 6 SPEED CATHES. 

3 HAND ‘* 

2 DRILL PRESSES. 


1 EMERY WHEEL. 


wo 

Ww 45 

c 

ew 

a 

= 

< 

Il "avERAGE! |” 

» 
PER SESS SESSSSRSRSRSSE Re) eoesadddas 
bs A.M. 
y-7 
2 
1p Average Load 
18 Maximum Load...........sese00: 
ib BISTRO TAGE, céccvivccciccevess 
7 ME <iésScsess > sorstacsea es 
13 
12 
ll a m 
10 y, as is ase W ny 
0, Sasa esaeaR Sa aRS 28 24 g luxury, asi the case ith many 
Bk egdeaecsesinaag Fi aad so + 46 electric lights. 

AM NOON. — Another very remarkable fea- 
ture brought out by these dia- 
grams is the fact that the aver- 

Po ee eee 24 per cent. of Rated Capacity. age power consumed in doing 
Mascinsamt BiOOd.... ....sccvcceces 31 per cent. of Rated Capacity. serviceable work is but three- 
BUGABOO TIED «6 5560 vsie eosvevscne 76 per cent. of Maximum Load.eights of the total power used, 
ica. Osta cones wontwatestins 79 per cert. of Average Load. and the remaining five-eights 
p ent.) is consumed in 

No. 16. (68 per cent.) 


purchase of a machine much more by the 
monthly charge than by the first cost of the 
motor. 

Another feature which must not be lost 


H. L. Lufkin.—C. & ©. Electri 





ment his power is shut off his earning capac- 
ity ceases. The motor becomes to him an 
| absolute necessity instead of a seasonable 





“ 


a oe 
1 3f PuMP, 





driving shafting. This enormous | 


loss in shafting would indicate that the day 
may be not far distant when each ma- 
chine will be equipped with its own direct- 
geared motor, and that the days of shafting 
and belting are numbered, 

As a concluding refer- 
ence to these diagrams, let 


c Motor Co, 
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LOAD ON MOTOR | me call your attention to | below that amount, shows the ° 
LATHES. i | diagram No. 8,in which | amount of current generated 
1 14 FT.20°SWING, | acondition presents itself | by the motor when the eleva- 
190 «ss 6s i } 
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38 |_| 8 SPEED LATHES. wwme ther! ae 
sr 1 LARGE BORING MACHINE, 6 TOOL. =e ee 
a 1 TAPPING MACHINE . tT LITHOGRAPHERS. 
s—T-T se 2 LARGE BACK GEAR SINGLE SPINDLE, > 1 NO. 2 HOE LITHOGRAPHERS PRESS, 
ry a a DRILL PRESSES. +14 1NO.3 66 “ “ 
33 mt 1 PLANER 10 FT. BED. +} | SHAFTING_____ ___.. 5 AMPS. 
ss} 4 Po Ba Seam s Se 14 4 
at = 7 ch Bios |_| |_| a\-——— ‘“ 6 &NOS_ 16 on 
30|—-+ *_ 2 MONITOR LATHES. = 28 
| | 1 3°SPINDLE ORILL PRESS, | | 
ie | ai i 24 ac “ee oe a 277 
oad 1 GRINDSTONE . Tr 26 
ped | 1 scat DRILL. = ie mn oe 25 
ae! ee a ae 
a | Lie. es font 4 - H. P. MOTOR, [N}O| VOLTS 
a i 7 | Cl i T = eae See 
| | | 2 
% 22! vi a SS oe oe =e 
Xx ol x i | om | 21 
2 \ 
a 9 4 20; 
| | 
abst AVERAGE Ti ad 
18 Cd o 18 
Nv w 
re Lif 17 
16 rw 
45 Lif 216 
be WT = | 
“4 = ] | < gH 
an | toh t- sal 
12 - 
ul a ba a 18 
av -_ 12} 
9 ++ i u 
8 as — ——— 10 
se ' 
5 _ * 
4 cma 7 
2 : 
1 : a = 5 “3 
SRSRZSRSRSRIRZRS S 
BnNeeea eo Ss = aa of i “ 
pen pte A.M. NOON. P.M 
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sight of is the fact that a motor user who 
has bought and paid for his machine be- 
comes your permanent customer, his income 
being entirely derived from the product of 
the work of his motor. His bills for power 

















with which you are familiar in theory, but 
which has, I bélieve, never before been prac- 
tically illustrated, namely, the counter E. 
M. F. in the armature of a shunt wound 
motor driving a spur gear elevator. When 


U. L. Lufkin.—C, & C, Electric Motor Co. 


PRINTING ESTABLISHMENT, 


LOAD ON MOTOR. 
3 COTTRELL PRESSES, 28x46" 
1 CAMPBELL PRESS, 40°x 53” 
1 $ MEDIUM LIBERTY PRESs, 


34 AMPERES SUFFICIENT TO RUN 





..58} per cent. of Maximum Load. 


No. 27. 


counter E. M. F. runs above the E. M. F. 
of the supplying circuit, and therefore the 





“ “ 


AMPERES 


28 = a 
= a 3 





NOON. P.M. 


. .36 per cent. of Rated Capacity. 
. .61 per cent. of Rated Capacity. 


...60 per cent. of Average Load. 


Sumer, and thus acts as a break 
to retard the too rapid descent of 
| the elevator. 

Diagram No. 3 represents the 
record of a seven and one-half 
horse-power motor in a wine 
merchant’s store operating an 
elevator, a small piston water 
pump and wine pump. The 
water pump is io continuous 
operation, the wine pump and 
elevator being only used inter- 
mittently. The current con- 
, sumed in the shafting and water 
pump, which constitute the con- 
tinuous load, is 14 amperes. The 
difference between this 14 am- 
peres and the several readings 

















tor is coming down. As this class of ele- 
vator is largely used, this peculiar fact be- 
| comes an item of considerable importance 
to the central station, and is also a strong 
argument in favor of a constant potential 








you are also sure of collecting, for the mo- | the elevator is coming down with a load the | power circuit, as only on this circuit cap 


these conditions be obtained. 
I had hoped to prepare some diagrams of 


motor becomes a producer instead of a con- | motors on series or arc light circuits for 
H. L. Lufkin.—C. & C. Electric Motor Co. 


LOAD ON MOTOR, 
2 LARGE PLANERS. 
2SMALL + 
2 SMALL LATHES. 
1 SPEED LATHE. 
1 LARGE DRICL PRESS. 
2 SMALL DRILL PRESSES. 
1 GEAR CUTTER. 
2 BOLT CUTTERS. 
2 SPLINING MACHINES. 
1 PUNCH. 
1 HAND LATHE. 
1 CENTER MACHINE, 
1 EMERY WHEEL.. 
1 SHAPER 
1 PIPE CUTTER. 
1 BLACKSMIT:H’S BLOWER FAN. 
1 GRINDSTONE. 


PUTA. 6c sccecsccesetcesces 324 per cent. of Rated Capacity. 
Maximum Load.................+4! 74 per cent. of Rated Capacity. 
BVERO TAGE, « cw vevescccssssveced 83 per cent. of Maximum Load. 
cKO Vee THONCEE Se CHEE 80 per cent. of Average Lcad. 


No. 17. 


comparison with the records here submitted, 
and thereby illustrate graphically the ad- 
vantages of the constant potential circuit for 
power distribution, Want of time has, how- 
ever, prevented this. 

In conclusion, let me read you some ex- 
tracts from a letter received in March last 
from a prominent manufacturing corpora- 
tion using 75 or 80 horse-power in motors in 
their work shops. 

‘* We are running with one motor a large 
four-ton Graves’ elevator and several wood- 
working machines, such as planers, croés- 
cut saws, etc. In our machine department 
the several motors run several lines of shaft- 
ing, independent of each other. In this 
department we run heavy planers, lathes, 
drill presses, shapers, slotters, gear-cutters 
and other machinery necessary to a com- 
plete machine shop. A motor in our de- 
partment for fine wood work furnishes 
power for the various machines necessary 
to the manufacture of articles needing turn- 
ing lathes, gig-saws, rip-saws, etc. 

“In our experimental department and 
show room we use a smaller motor, set 
with the necessary speed-reducing pulleys 
and belts upon a movable frame. This we 
roll from place to place as convenience 
dictates. All of these motors are giving us 
unqualified satisfaction, and we would not 
willingly return to direct steam engine 
power.” 

This company is being supplied with 
power by the local electric light company, 
on a_ basis of $50 per year per horse-power 
based on maximum readings. The user is 
apparently delighted with his service and 
perfectly satisfied with the cost of his power, 
and I have the assurance of the electric 
light company supplying the power, that 
they would be glad to load their plant under 
the same terms given this customer. 





* * The first electric freight railroad is 
projected at Fall River, Mass. It will bea 
belt line reaching the principal mills. The 
scheme is said to be backed by the Thomson- 





Houston Company. 
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CONVENTION NOTES. 
(Continued from page 11.) 
Senator Fred Royce gets wittier as he 


gets grayer. 


Ir. Chas. McLean Paine, of New York, 
ehly accomplished vocalist, very kindly 
apd greatly entertained the 


at 
twice, 
listeners. 


sane 





Capt. T. H. Brady, the well known 
inventor of the Brady mast arm, of New 
Britain, Conn., was welcomed by many 
friends, who were glad to see him out again, 
and recovered from his long and severe 


ss, 


P. H. Alexander, in a white yachting 
cap, looked lovely. Some of the boys asked 
to see the yacht, and suggested that he take 
m to see a schooner come over the bar. 

the mariner would pull a mystic card 
his pocket which silenced them. 


M. Smith represented the Washburn & 
1 Mfg. Company, and presented each 
rical visitor with a very valuable little 
| book filled with important and care- 

compiled data. He also exhibited 
dsome samples of the wire manufactured 
lis company. 





_ 


ie Empire City Electric Company, New 
k, had an exhibit in Parlor C of the 
Helmet wire. A number of cards 
imples and several coils of wire were 
prised in the exhibit. The company 
represented by its President, Gen. O. 
[adden, and Mr. C. J. Hague. 
lessrs. Royce & Marean, of Washington, 
C., the electrical dealers and electrical 
ufacturers, were represented by the 
or member of the firm, Mr. Fred W. 
ce; his appreciation of the bathing 
lities at Cape May were so great that 
e baths a day were his average. 





. humber of the members of the Associa 
came down on Tuesday and Wednes- 
and some came even as late as ‘Thurs- 

The meetiags of the Convention were 
very largely attended, although there 

e from 150 to 200. electrical persons‘at 

Stockton Hotel Convention week. 


réasurer Burbank and General Agent 
S; Conant, of the Evans Friction Cone 
mpany, of Boston, were'in attendance 
| found quite an interest taken in their 
thod of furnishing power. They had 
th them a number of catalogues illustrat- 
the recent installations of their system. 








D. Stanley, without whom an 
ectric Light Convention would seem lost, 
| who has only missed oue Convention 
ce the Association was formed—that at 
iagara Falls, where, no doubt owing to 
s absence, there came very near being a 
it in the Association—was present on 
iis 6ecasion and represented in his usual 
yabway the Bridgeport Brass Company. 


Henry 





Che Seely & Taylor Manufacturing Com- 
iny, of New York, presented a number of 
ir novelties, among these being the ‘‘ new 
ely insulated flexible moulding.” This 
eat is something new in electric lighting 
rcles, and is composed of two conductors 
nbedded in insulating material, which is 
ioulded in the form of a moulding, and 
in be run without danger of fire or cross- 
g of wires in the most difficult places. 





O. E. Madden, President of the 
mpire City Electric Company, of New 
York City, attended his first Electric Light 
‘onvention, and added to his great list of 
lectrical friends many new ones in the 
lectric lighting field. Gen. Madden ex- 
rted himself as peace maker in the clash 
vhich seemed about to occur at one time 
between central station men and associate 
members, and his efforts in this respect were 
rowned with the success which meets 
them always. 


Gen. 





The Executive Committee appointed a 
Committee on Reception, composed of the 
representatives of each of the electrical 
papers. This committee had entire charge 
of the music, dancing, recitations, ctc., 
which were given each evening, from 9 to 
11 o’clock, in the ballroom of the Stockton 
Hotel. These entertainments were a de- 
lightful feature of the Cape May Convention, 
and with the perfect sea-bathing, which was 
indulged in each day at noon, made the 
Cape May Convention, in point of enjoy- 
ment, the most successful ever held. 





One of the large parlors on the first floor 
was occupied by the Okonite Company, of | 
New York, which was represented by Mr. | 
W. L. Candee and Mr. George T. Manson, 
of New York, and F. E. Pettingell, of 
Boston. The walls of the parlor were dec- 
orated with views of the new factory of the 
company, and a large number of samples of 
the well known Okonite cable and wire and 
the Candee wire and Manson tape were 
exhibited. This company sent out to every 
one attending the Convention a very neatly 
gotten up circular note which, under the 
heading of ‘‘ Facts,” presented the claims of 
this well known and popular wire. 


TENDERS 


FOR 
LIGHTING THE STREETS 
OF THE 


CITY OF TORONTO. 


Tenders addressed to the undersigned will 
be received by registered post up to 12 
o'clock noon of TUESDAY, SEPTEMBER 
2p, 1890, for the lighting of the streets, 
avenues, squares and lanes of the city of 
Toronto with electric light, gas light, or 
both, for a period of two, three and five 
years from the 1st of January, 1891. 

Specifications and forms of tender can be 
obtained upon application at the office of the 
secretary of the fire department, corner of 
Bay and Temperance streets, Toronto. 

x cash deposit or marked check, made 
payable to the order of the city treasurer, 
for the sum of three thousand dollars 
($3,000), must accompany each and every 
tender, together with the dona fide signatures 
of two responsible persons, who will become 
sureties for the due fulfillment of the con- 
tract. The deposit accompanying the ten- 
der will be forfeited to the city, in the event 
of the person or persons, whose tender is 
accepted, failing ta execute the necessary 
contract, or give satisfactory sureties for the 
due fulfillment of the same. Deposits of 
unsuccessful tenderers will be returned. 

The lowest or any tender not necessarily 
accepted. WILLIAM BELL, 

Chairman Committee Fire and Light. 
City clerk’s office, Toronto, August 8, 1890. 


FOR SALE. 


ELECTRIC LIGHT PLANT. 


Capacity, 600 Incandescent Lamps. 


Exclusive franchise and contract with 
city. Dynamos and engine in first-class 
order. Full particulars had by writing to 


ZEPH. CHAS. FELT, 
Storm Lake, lowa. 














WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


The Columbia National Bank, 


Olt F STREET, N.W., 
WASHINGTON, D- C. 


A General Banking Business Transacted. 


Caprrat, $256 $250,000. 








B. H. Wann, Pose “ks 7 Buren Brrrron, Vice-Prest. 
8. ae Cashier. ’ 





WASHINGTON LOAN AND TRUST C0., 


Temporary Offices, 1001 F Street, N. W. 
LOANS MONEY on COLLATERAL and REAL ESTATE. 
Pays Interest on Deposits, Has for sale 





CAPITAL, | siie fetes «© $1,000,000 
ALL AND SEE OR WRITE TO U 

B. H. Wane Prest. W.B. tna Secretary. 

Jno. Jox Epeon. V. -Prest. W.B. ‘GurEy, Act’ 'g Treas, 





Washington Electric Conduit Co., 
Room 36, Corcoran Building, 
Washington, D. C. 
Manufacturers and constructors of 
Cotta conduits ts for electric wires of all ue tions, 


Approved by the engineers of the District of 
bin’ and tocal companies, Can be povte kn by 





INVENTORS 
Coming to hajgee ya to further any elec- 
trical patents, w oD ge by calling on C. W. 
Messner, of 1225 F St., N. W. the ap- 
pliances necessary for tests, experiments, etc. 
‘Also, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘CO. & C.” electric motor—sizes, 4 
to 50 horse-power. The only electric motor 








on the market to-day. 


Burnley Dry Battery. 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 

Most compact 
in size and 
cheapest. 90 
cents per cell. 


Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & C0., 


Sole Manufacturers and General Agents, 


76 CORTLANDT ST., N. Y. 








TESTIMONIAL. 


OFFICE OF 
THE BRADFORD ELECTRIC LIGHT AND 
POWER CO., 
OFFICE AND STATION, 
Nos. 48 and 50 CHESTNUT STREET, 

Braprorp, Pa., Aug. 6th, 1890. 

Cuas. A. ScuterREN & Co., 
Nos. 45-51 Ferry Street, 
New York City. 

Dear Sirs: 

Will say in reply to yours of July 28th, 
that we have three of your 10 inch Perforated Belts 
running alongside of solid ones with far better 
results. They are easier on bearings, use less oil 
and are noiseless. As fast as I can, will replace the 
solid beits with perforated. 

Very truly yours, 
J. H. Ross, 
Sec’y and Gen’] Manager. 





RAVELING MEN SELLING TO HARDWARE 
Plumbers, Steam and Gas Fitters, can secure 

a good side line by addressing 
Manufacturer, 1448 Niagara St., Buffalo, N Y. 


WANTED. 
SIEMENS ARMATURE WINDERS. 


State Experience and Reference. 





SCHUYLER ELECTRIC CO. 
Middletown, Conn. 





F. Z. MACUIRE, 


ELECTRICAL SECURITIES, ETC., 


18 WALL STREET, 
NEW YORK. 
ELECTRIC AND STREET RAILWAY PROPER- 





TIES BOUGHT AND SOLD. 

















INDEX OF Inventions FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON AvuGusT 19, 1890. 


434,159 : Rensedasnent electric lamp; Albert L. 
Reinmann, Allegheny, assignor to the jestinghouss 
Electric Co., Pittsburgh, Pa. 

484,162 System of electrical distribution; Oliver 
B. Shallenberger, Rochester, and Henry M. Byllesby, 
Pittsburgh, assignors to the Westinghouse Elect 
Co., Pittsburgh, Pa. 

434,163 Protector for electric machines; Lewis 
B. Stillwell, Pittsburgh, Pa., assignor to the West- 
inghouse Electric Co., same place. 

434,164 Core for electrical apparatus; Chas. A. 
Lewy, Pittsburgh, Pa., assignor to the Westing- 
house Electric Co., same place. 

434,165 Subway for electric conductors; George 
Westinghouse, Jr., Pittsburgh, Pa. 

434,166 Electric arc interrupter. 434,167 434,170 
434,371 Lightning arrester. 434,168 Safety fuse for 
electric circuits. 434,169 Electric safety fuse box; 
Alexander Wurtz, Pitisburgh, Pa., or to the 
Westinghouse Electric Co., same p 

434,175 Electric are lamp; William E. Cady, 
Corry, Pa. 

434,180 Electric motor. 484,181 Device for the 
adjustment and testing of electric cars; Theodore 
M. Foote, Boston, Mass. 

434,199 Connector for secondary batteries; James 
K. Pumpelly, Chicago, LIL, assignor to D’ Estaing 8. 
Covert, same place. 

434,206 Armature for dynamos; Albert Schmid, 
Alle ‘heny, assignor to the Westinghouse Electric 
Co., Pittsburgh, Pa. 

434,224 Secondary battery; Henry Woodward, 
Toronto, Canada. 

434,261 Printing telegraph; Theodore M. Foote, 
Boston, Mass., assignor of one-half to Chas. J. Pills- 
bury, same place. 

434,286 Combined easel and phonograph horn 
tripod; Kendall J. Minot, Galveston, Texas. 

434.376 Secondary battery; Geo. W. Cochran, 
New York, N. Y., assignor of one-half to Benjamin 
Franklin, same place. 

434,382 Electro-magnetig, clutch; Stanley C. C. 
Currie, Philadelphia, Pa., assignor by mesne 
assignments to the United Gas Improvement Co., 
same place. 

434,390 Electric railway; Rudolph M. Hunter, 
Philadelphia, Pa. 

434,410 Closed conduit for electric conductors; 
Chas. J. Van Depoele, Lynn, Mass. 

434,427 Thermo-electric battery. 434,428 Thermo- 
electric generator; Harry B. Cox, New Haven,Conn., 
assignor to the Electric Generator Co., Portland, 
Maine. 

434,429 434,500 Thermo-electric generator; Harry 
B. Cox, Hartford, Conn. 

434,450 Electric welding clamp; Hermann Lem 
Lynn, Mass., assignor to the Thomson Electric 
Ww bat Co., of Maine. 





igourney frills. 


IMPROVED. 





Sensitive, Strong and Interchangeable. 
One, Two and Three Spindles. 


GUARANTEED PERFECT. 
Send for Price List ‘‘ B.” 


The Sigourney Tool Co., 


HARTFORD, CONN. 
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Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN U M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Sietinuse in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
wa. oe. G@oRDon ck CoO.., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 116 BROADWAY, NEW YORK. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 

Catal f Standard Test Instru- 
mente Satdaedt pos. application. 

THE E. S. GREELEY & CO., 
Gano 7 DOcy St., New YORK. 


Daniel W. Baker. 











2, CLIMAX TAPE ASKS, 


im Please do not let your eye 

“ . Pass this our allotted corner by, 

a4 x For right here in in this spot, - 
KD” Has CLIMAX TAPE cast in its lot, “23x 
4 rd > 





And solicits for itself a share 
Sj Of all the orders you can spare, 
” That by its use you too may find, , 
How well it insulates the wire you & 
wind. . 


W.R. OSTRANDER & CO. 
\ 195 & 197 FULTON ST., NEW YORE. 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS, 
Electric & Mechanical Bells. 








Send to 














FACTORY, 
De Kalb Avenue, 
BROOKLYN. 
a ag 
STAADARD HLECTRI TEST INSTRUMENTS. 
—— QUEEN’S NEW 
VOLTMETERS Portable Combination 
ae Testing Set, 
ALTERNATING 





CURRENTS. WITH GALVANOMETER. 


WE PAY SPECIAL ATTENTION TO RECALIBRATING 
AMMETERS AND VOLTMETERS. 
SEND FOR CATALOGUE 1-66 OF ELECTRIC TEST INSTRUMENTS. 


QUEEN & Co. - PHILADELPHIA. 
THE WYCKOFF PIPE C0,, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have works for Lamber, BR. R. Ties, 
ree ee tot Fol ae, &. 


WILLIAMSPORT, PENN. 


HYDRAULIC PRESSES, 


ALL VARIETIONS. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &c. 








SEND FOR CATALOGUE. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, Rh. J. | 
Office, pnb per gars JERSEY CITY, X 3, WATSON & STILLMAN, 


graph ph Poles Piling snd ‘ies ee Furnished. an ut ne ~h or _— 

SILKS ViVi WM. MACFARLANE, & 00., 81 Grand Street, New York. 
Telephone No. 971 Spring. Mill, Bergen Point, N. J. 

CARBON PLATES # CARBON BATTERIES 


ELECTRIC LICHT CARBONS. 


MADE FROM NATURAL GAS BY PATENTED PROCESS. 
—— ADDRESS —— 


SOLAR CARBON & MANUFACTURING CoO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 








SP OoLs.. of different sizes and qualities on BRAIDER 
§, ready for the machines, in Red, Yellow and Green. 
“hy pa "to order. Send for Sample and Prices, « 




















THE HORIZONTAL 


| Drilling * Boring Machine 
IS A SPECIAL TOOL FOR BORING THE 
FIELDS and BEARINGS of DVYNAMOS and MOTORS. 
Its Product Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 





EUGENE F. PHILLIPS, Present. W. H. SAWYER, Sec. & Execrnaiciy,. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


~ ELECTRIC LIGHT WIRE, 


4. ' z— MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
. RUBBER COVERED WIRE, LEAD ENCASED WiRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office and Factory, 67 STEWART STREET., PROVIDENCE, R. |. 















New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipent. JOHN CARROLL, Szo’y-Treas. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 


RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHOWE & INCANDESCENT CORDS. 


FARADAY GABLES. 
OFFICE AND FACTORY . MONTREAL, CANADA 


st. Gabriel Iocks, 








OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


OPS Si A De oe ie 


7129 BROADWAY, NEW YORK. 


WAVERLY PLACE 


43 SIXTH AVE, PITTSBURGH, PA 


ene) pg — BS NL BO 








‘on ONLY 


Lo 
9 
j » 
i 
SY 


i] AWARDED FOR 4 
Electric Batteries. 


ag ~CON AS . 


The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE.BATTERY CO., 
149 West 18th Street, New York. — 
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GCRIMSHAW AND 





KENDA 


Lr & SLADE, 


48 MILE sTREDT, BOSTON, 


> Electrical + Supplies.& | 









ACENTS FOR 








New York Insulated Wire Company and Detroit Motor Company. 








CONTRACTORS 





FOR ALL SYSTEMS OF ELECTRIC LICHT WIRING. 











ELECTRIC MOTO 





B. D. WIRES. 


FROM ONE-TWENTIETH H. P. UPWARDS. 












We have just imported direct a large 


(Annealed), forged by WILLIAM JESSOP & SONS, Limited, 
of their 


Best Cast Tool Steel. 





’ Sizes, - - 
, To re is 6 ee “é 2 1 -4 a6 
Varyieg by 1-4 inch in diameter and face. 


Price, 25 CENTS per Ib. 


THE GARVIN MACHIWE CO. 


Laight and Canal Streets, New York. 

















FAINBANAS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Pau 
ALBERT FISHER, 89 Liberty Street. New York, Eastern Agent. 





THE WALKER ELECTRIC CO., 


MANUFACTURERS OF THE 


WALKER ELECTRIC METER, 


THE ONLY RELIABLE METER IN THE MAREET, 


50 BROADWAY, 


EDWIN SCOTT, President, 
GEO. W. WALKER, Vice-Prest. & Gen’l Manager, 
LEWIS G. TEWKSBURY, Sec’ y and Treas. 


POND ENGINEERING CoO., 


ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the HicHEest EFFIciENcy. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. 








CHARLES R.VINCENT & CO., 
15 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WW7IL.-LIAMS «& POT TE,F, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 





NEW YORK, U. S. A. 





STOCK OF MILLING CUTTER BLANKS | Foundry and Machine Department Harrisburg Car Manut 


4 inches diameter, 5-8 inches thick, 





1 | 8. W. ROBINSON, 154 Washingten St., Chicago, Ill. 


NEW ENGLAND BUTT Co., 









| Weitmyer Patent FPurnace, 


‘MANUFACTURED AND SOLD BY 


Car Manufacturing Co. 


HARRISBURG, PA. 



































IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES. 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 
New York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE. MESSRS ENGLISH. MORSE & CO . KANSAS CITY. MO. 


New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


es are the combined result of long ex 

perience whee pe cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for iow and continuous duty at medium 
or high rotative speeds. hest attainable Economy 
~ — Ho pene tion and Superior regulation > 
teed. ed Automatic Cut-off Engines 12 to 200 

ynamo Machines a Specialty. Illustrated 
Coteus data as to practical Steam 
== Engine Construction and performance, free by mail. 


a Address BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


Robinson & Cary Company, &t. Paul, Mins, 


















PROVIDENCE, R. I., U.S. A., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 










, TELEPHONE 
i € Electric Light Wire, 


LARGE SINGLE AND DOUBLE 


BRAIDERS 


FOR COVERING CABLES, 


Single, Double and Triple 
WINDERS, 


Horizontal and Upright 


Cabling Machines, 
Measuring Machines, 
- Stranding Machines, 
Ric., Ete. 


FInNe CASTINGS A SPHCIALTY. 
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TH Wenstiow Sonsounara Drm m0 Moron Go., oF Bavrimore, Ma, 





MANUFACTURERS OF 


ELECTRIGAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


- Dimamos forlneandescent Lighting, 


SPECIAL FEATURES: 


High Efficiency. 3& Slow Speed, 


For full AGC. and circulars address, 


— CHADBOURNE, HAZELTON & CO., 


SOLE po Bi AGENTS FOR U. 8., 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADING CITIES, 








Tra 


Horn, Brannen 


“Forsythe 
Manufacturing Co. 


(INCORPORATED.) 


Designers and Manufacturers of 


Gas # Combination 
Fixtures, 


ELECTROLIERS, 
427 to 433 North Broad St. 
PHILADELPHIA. 








CORRESPONDENCE 
SOLICITED. 





Shultz Belting company, 


UFACTURE 


SHULTZ PATENT FULLED. LEATHER BELTING AND LACE LEATHER 
ffice and Factory: Cor. Bismarck | 


of leather tanned on the surface o the interior (which is the fiber ané 
a. 5 of Patines ae aad tanned but rawhide f fulled and px am by our patent process. 





and Barton Sts., St. Louis, Mo. 
Belt 


is more hi ite more power than any other, and is the o: 
ELECTEAG LIGHT BELT MADE.” Agents inal cition ° Sood for trial bert —— 








The Only Watches for Electricians. 
FOR SALE BY ALL JEWELERS. 


Paillard Non-Magnetic Watch Co., 


192 BROADWAY, NEW YORK. 


SUBSCRIBE 


FOR THE 


ELECTRICAL REVIEW. 


LECTRIC 
C 0 N D E N 8 E R Standards a Specialty | 


Rooms 2 and 4, University Building, New York. 


NOW 


WM. MARSHALL, 
MANUFACTURER. 








INTRODUCING ENTIRELY NEW PRINCIPLES. 





THE OLD STYLE. 


THE ACME LINK BELT 


aii . 19, 1889. 


IS MADE ONLY BY THE 
Page Belting Company, Concord, N. 


BRANCHES: Boston, New York, Chicago, San 


H. 





ed ar veny 10 ea. és 
339 WASHINGTON STREET. 
- 94 CHURCH STREET. 


BOSTON OFrics, - - 
NEW HAVEN OFFICE, - - 


PALERMO MICA Co. 


MINERS OF 


IVI ICA. 


| WAREHOUSE, 27 PECK SLIP, 


|THE ONLY COMPANY PRODUCING 
| MICA 
IN THE UNITED STATES. 


The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 











NEW YORK. 





DESIGNERS AND MAKERS OF 


Bets Comiatin Fist 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 


tric light. 
Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. r 
MANUFACTORY, SALESROOMS, 


24th & 25th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 








Francisco. Also, manufacturers of all the 
staple grades of L eather Belting and L aeiss- 
Send for Illustrated Catalogue—a valuable 


treatise on belting, Free. 


NEw WToR=z. 
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EDISON GENERAL ELECTRIC COMPANY.— 





AILWAY=——— 
DEPARTMENT. 





More than 100 Different Street Railways in Operation or in course of Construction. 
More than {75 Separate Orders from. Street Railways for Electrical Equipments. 


QUR:ELECTRIC RAILWAY SYSTEM "To te"tte most 


DURABLE, RELIABLE, ECONOMICAL AND CONVENIENT. 


Please Address all Communications to the Nearest District Office. 
MAIN DIsTRIcT OFFICES: 


NEW YORK, EDISON BUILDING. 
NEW ORLEANS, COTTON EXCHANCE. 


DENVER. COLO., MASONIC _—— 
CHICACO, RIALTO BUILDIN 


SAN FRANCISCO, | 12 BUSH STREET 
PORTLAND, ORE., WASHINCTON BUILDING. 


TORONTO, CANADA, BANK OF COMMERCE BUILDING. 





= e 


CONRAD N. JORDAN, President. 


E. GOCORZA, Vice-Prest. & Treas. 


JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


THE TRINIDAD-NEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. 


THE CELEBRATED TRINIDAD LINE WIRE. 


WORKS, HARRISON, N. J. 
THE HEIMANN FIREPROOF INSULATED WIRE. 


House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 
























































LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS IN STOCK. 
la.l2a.l2a.l ae 25.184./8a 35 
sie ia Mele Oe & fwos eagle @alSOclee. e 
\Mo Eis ElMoES . BS clealey S6 SE\¥o gM Bho Ele Ss .|PElg.| x 
2/33 sig s/4 a/t a eg =| oe #8 g5/78 S48 <)-8 4 Cet gE £é& 
g\sSelsSa/oRol Foe GasScias! we B8\SSelsSalsRolSSkGS silos! o4 
aa" e" Fo logs lee clgsiag| Se gels \y Ip (ee BSeasige] EF 
7 x, Seales a ow Z SeAloe Ba 
|x ]y¥]z| ae"e3 xX ]Y |Z a2"le3 
>| ia 
Pp 9 ow Se 21.0/4 15] 1,360 
ee ee ee 6.5 | 1% 530 SE Ebsewsshewseds GB hoecsse 21.0)}4 |4| 1,360 
cares 10 |.....-[eesce-] 6.8] 16] SE] 580 G |o....f ccf... .ee] 70 | 21.0] 4g] S| 13860 
he vice rae | % | 8.0/2 2 530 Hy] 40 |......]...000].se00-] 20.716 | a | 1,750 
OF Risoese ss snipbibeludedieal 12.0 | 26) & 780 == GD feorcedisvecce 30.0)6 | & 1,750 
wcowel WU (octeelceacd 12.5 | 2i4| A 780 RS Eee OE Woccses 29.516 || 1.750 
ssgaeeleceeee 26 | apes 18.0 : E = 1 | 52 ougase|sseezefoseees $8.0 4 & 2,290 
BD Tcecscchoctsecleossee Beis tt Gee  ¢ S  hLhllhlUlClClCll”U  E eect GB lecccechcccces . 2 
Bcd a eheagt rbteek 3.6 | 3 e 990 1 aot ait, OP Esvesus 8.0/8 | 2 200 
ceedvconas 82 |......] 15.0] 8 990 Bh OB bexcecddsscendivescvd Ge 2'770 
rinso|sencectccones] OO | ON UGlt an ae DG Renee iy mie inane 47.1|10 |S | 2770 
De vse | caugiobesed 21.0 | 4%] S| 1,360 Set SE asicesttacesdiocesed 52.5 112 | S| 3,200 
| 
| | | 























NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! 
ormal use of current, THREE AMPERES, and the cost of this is in the coal burned 
at the generating station, which is actually LESS than that 
of coal burned in a stove on a car, 
‘They are giving us and the public entire satisfaction.’ *—Ricuwonp, Va., U. P. Ry. Co. 
The heat is pleasant, suffi t an "MARLBOROUGH, Mass., Street Ry. Co. 
“We are muc pleased with them, and know of no reason why we Shall not continue to use them and 
ommend them to others."—Sr. Lours anp East St. Louis ELecrric Ry. Co. 
Equitable Electric By. Cos Construction Co., 416-420 Commercial Union Building, Phila., Pa. 
AGENCIES : } Higgins Brothers & Co., 202 Main Street, Buffalo, N. Y.; 
Electric Merchandise _ 11 Adams Street, Chicago, lil. 
For Further Information Address 


THE BURTON ELECTRIC COMPANY, RICHMOND, VA. 





‘te Burton Electric Heater f-Electric Railway Cars 





Grimshaw Patented White. Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 


NEW YORK INSULATED WIRE Co., 
‘anufacturers, 


GALL BER, 


N-Y. 





‘649 & 651 BROADWAY. 





ues D 


NATIONAL CAREON CQO 





CLEVELAND, OHIO. 








ELEGTRIG LIGHT GARBONS 
Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


» EMPIRE CHINA WORKS, 
L156 Grou St, GREENPOINT, BROOKLYN, B.D... 


Wi is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 


THE 


rica Bell Telephone Campy 


95 MILK ST., BOSTON, MASS. 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 


sponsible for such unlawful use, and all the conse- 


quences thereof and liable to suit therefor. 


MANUFACTURERS OF 














AND BATTERY MATERIAL. 


PHOSPHOR- BRONZE. 
INGOTS, CASTINGS & MANUFACTURES. | 
THE PHOSPHOR BRONZE iad a LIMITED 
s Pr USA 


OSF PHOR- 


512 ARCH ST PH LAD 
ORICINAL MANUFACTUF 








~~ EXTRACT FROM THE REPORT 


DR. SCHUYLER S. WHEELER, 


—— ON 


[Jnderground fire ight Wires in ew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a BISHOP GUTTA 
PERCHA WHITE CORE, and was l|aid immediately after the order for the 
work was given. The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including cigh ht arc lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGHA GO., 


420-426 EAST 25TH ST., NEW YORE. 
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THE NATIONAL TRANSFORMER SYSTEM 


OF INCANDESCENWT 1L.£1GH TING. 


















































COMPLETE 5 = OUR APPARATUS 
" I8 OF THE 
flentral > §tation Highest Flic 
EQUIPMENTS I b8 Clency, 
FOR MECHANICALLY AND 
Light or 3 ELECTRICALLY. 
Power Ea We guarantee its operation. 
AND 
DISTRIBUTION. : 
\ Protect our Customers, 
COMPLETE 
’ We are Prepared to Undertake th 
DIRECT CURRENT <LWapy a consIUCTION 
ee = 3 : tb > OF 
SYSTEM iC * 
we "4 — Fleetrical * Plants 
Isolated = z Of Whatever Magnitude. 
Lightine. ~ CORRESPONDENCE SOLICITED. 
oo ——— ae = = I ~~, — 









— SS 
————————— —— 


———— —=—$—SS=S——SS=_—SEEEE_E_E_——S=—=— 


— NATIONAL ELECTRIC MF 


Bau Claire, Wis. 
CEO. B. SHAW, - = = = GEN’L MANACER. 





———— 











BAKER, BALCH & CO., Gen’l Agts., - - - - - Seattle, Washington. CHAS. M. BLANCHARD, Agent, - - - - Girard Building, Philadelphia, Pa. 
THOMAS WOLFE, Southwestern Agt., - - Union Depot Hotel, Kansas City, Mo. L. N. COX, Agent, - - «a. 16 Fifth St., S. E., Washington, D. C. 
LITTLE, McDONALD & CO., Gen’! Agts., - 141 East Seneca St., Buffalo, N. Y. W. N. GRAY, Special Agt.,  - - Room 12, Chamber of Commerce, Cincinnati, 0. 
METCALF, REED & CO., Western Agts., - - 1517 Larimer St., Denver, Col. PITTSBURGH ELECTRIC CO., Special Agts., - - 531! Wood St., Pittsburgh, Pa. 
NATIONAL ELECTRIC MFG. & CONSTRUCTION CO.,_ - - - . - - - - - Tower Building, No. 50 Broadway, New York City. 
NATIONAL ELECTRIC DEVELOPMENT CO.,_ - - . - - . . . - - - History Building, 723 Market St., San Francisco, Cal. 
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EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘Mains’ and “Locals,” Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annuncrators and Burglar Alarms, 


and all Classes of Closed and Open Circuit Work. 
FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 




















Epison MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, New York. 
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CENTRAL ELECTRIC CO. 


116 & 118 FRANKLIN STREET, 
CHICA Go. 
Connected by Private Wire with Postal Telegraph Cable Company. 











Why do Wire Manufacturers claim that their Wire is “as good as OKONITE.”? 

Because THEY know that OKONITE is the ssiteteens Insulated Wire ever made, and they 
only hope to equal it. 

Why do Weatherproof Wire Dealers say they have a Wire “Equal to Candee”? 

Because Candee is the King of Weatherproof Wires and THEY know it. 








Our Other Specialties hold the same positions in their respective classes. Among them are: 
THE BRADY MAST ARM, THE BRADY SLEET PROOF PULLEY, 


THE GLOBE FAN, THE BURNLEY DRY BATTERY, 
THE BUTLER HARD RUBBER GOODS. 








Send us a Sample Order if you want it Filled Promptly and Satisfactorily. 


CENTRAL ELECTRIC Co. 
116 & 118 FRANKLIN ST., CHICACO. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 


13 South 4th Street, Philadelphia 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, to 100 H. P. 


WORKS, JERSEY CITY, N. J. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED w IRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


PATENT “K_ K ” LINE WIRE 


Far Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 

NEW YORK OFFICE, 25 Park Place, 
THOS. L. SOCOVILL, NEW YORE AGBNT. 
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SIELECTRIC MERCHANDISE COMPANY, < 


Opposite Pullman Building, 


THE ONLY COMPANY IN THE UNITED STATES 


11 ADAMS S’TREET, 


MAKING AN EXCLUSIVE BUSINESS OF MANUFACTURING 


CHICAGO, ILL. 


ELECTRIC RAILWAY SUPPLIES 


FOR ALL SYSTEMS. 


W. R. MASON, 
Gen’! Manager. 


Standard and Special Designs for Car, Station and Line Work. 
CATALOGUES FURNISHED. 


CORRESPONDENCE SOLICITED. 





SEALINE cerns rinzrroor LIQUID PAINT 








 Ueod po the following Electrical 
Purposes: 


INSULATING, 
CONNECTIONS, 
EXTERIOR CABLES, \ = 

CONVERTER BOXES, 
CUT OUT BLOCKS, 


















DYNAMO BASES, 
LAMP HOODS, 


PAINTING EXTERIOR 
OF WIRES, 


AND ALL KINDS OF IRON AND TIN WORK. 





HAS NO DISAGREEABLE ODOR. 








MANUFACTURED BY 


SEELY & TAYLOR MANUFACTURING COMPANY, | 


24 Cortlandt Street and 19 Dey Street, New York City. 


JOHN A. ee: 
President. 


JAMES A. TAYLOR, 
Sec. and Treas. 





fr. ffassner’s ry Rattery 


—- FOR —— 


OPEN CIRCUIT WORK. 





THE BATTERIES ARE NOW MADE IN THE 
FOLLOWING SIZES: 


r GAS S N E RS 


f No. Height. Width. 
RATE NT! 18. Rectangular (Double Cell), 7}in. 3%in. x 3} in. 
D 17. ““ 73 sé 3§ sé iz “ 
RYRatT TE RY 16. Cylindrical(Enameled) 7 “ : in. diam 
15. “cc 7 se sé 
PATENT No o€ ee 10. ss 5k“ 3 66 
ee, 57H 1887” 19. Oval, 63“ 32in. x1} in. 
02. Rectangular, 4" 23 “ 13“ 





A. SCHOVERLING, 


Sole Agent and Manufacturer, 
111 Chambers Street, NEW YORK. 








No more broken acid bottles, hence time, money and material are saved. 


N3d  uvd 





ECONOMIC FLUX BULB 


For containing and conveniently applying liquid flux for all kinds of soldering. Always 
ready and will not spill acid. 
It recommends itself to manufacturers of electrical apparatus, especially in the winding of arma- 
tures for dynamos and motors. 


IT IS A BOON TO LINEMEN, PLUMBERS AND TINSMITHS. 


the saving of Ten Months acid supply per 


Contracting companies will realize its merits by notin, 
ng fo! ttles and filling same not considered. 


year for each workman ; time consumed in hunti rold 
No waste at all; is conveniently carried, and can lay in any position without spilling one drop of acid. 
$1.co. Sent by Mail, Postpaid, on receipt of Price. $1.00. 
The Bulb is made ofrubber. It contains a wick which is always moist or wet, and ready to supply 
acid in any quantity desired. Gent tle pressure on the Bulb erns the flow of acid. 
It is more con 1 than the use of rosin, and it is indispensable in any trade or 
industry where the soldering iron is used. 


wane BOSTON WOVEN HOSE Co., 
0! 226 DEVONSHIRE STREET, BOSTON, MASS. 


BOOKS 








ON BIBOTRICAL SUBIDCTsS 
Will be mailed to say address, postage prepaid, on receipt of price, Address, 
ELECTRICAL REVIEW PUB. COMPANY, 


Park Row, New York. P. 0. Box, 3,329, 








NATION AL, 


Electrical Manufacturing Co., 


{4 and 16 Vesey Street, New York, N. Y., 
SUCCESSORS TO THE ELECTRICAL DEPARTMENT, NEW HAVEN CLOCK CO. 


“THE MICROPHONE.” 


TRADE 
ROPHONE,. 
pets 





THIS BATTERY LEADS THEM ALL. 
ELECTRICIANS WHO HAVE USED IT, PRO- * 
NOUNCE IT THE BEST. WE GUARANTEE 
THAT IT.WILL OUTLAST TWO CELLS OF 
THE “LECLANCHE”; ACTUAL TESTS 
HAVE PROVEN THIS. THIS CELL TAKES 
UP THE SAME SPACE AS A “‘LEGLANCHE”’ 
BATTERY. THE ZINC IS THE SAME SIZE. 
TWO DOZEN ZINCS CAN BE CARRIED IN 
THE POCKET. THIS FEATURE ALONE 
SELLS THE BATTERY. 

THIS CELL COSTS BUT A FEW CENTS 
MORE THAN THE ORDINARY “‘LECLANCHE”’ 
AND GIVES TWICE THE SATISFACTION. 
ONE OF THE LARGEST TELEGRAPH COM- 
PANIES HAS ADOPTED THIS CELL. 

- SEND FOR OUR CIRCULARS AND TES- 
TIMONIALS. 

PRICE OF CELL, COMPLETE, $! 00. 

LARGE DISCOUNT FROM Tus PRICE 
TO THE TRADE. 

SEND FOR OUR GENERAL CATALOGUE 
OF ELECTRICAL SUPPLIES, ILLUSTRATED 
IN COLORS, SENT FREE TO ANY AD- 
DRESS. 
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HAZAZER & STANLEY, 
ELECTRIGAL HOUSE FURNISHINGS, 


32 and 34 FRANKFORT ST., NEW YORK. 





T. W. NESS, Montreal, - Agent for Canada. 
A. SECHRIST & CO., Denver, ° Agent for Colorado. 
Lou!Is B. HETTY, 126 Eddy Street, San Francisco, Cal., 

Agent for Pacific Coast. 





Messrs. HazazeErR & STANLEY, New York, July 25th, 1890. 


GENTLEMEN : Please ship immediately the 100 bells ordered last week. I have 
used your bells for the last five years and have found no other equal to them. They are 
the best electric bells on EARTH. 

Yours truly, 
Cuas. E. Gooprica, ata, 
508 Eighth Avenue. 


THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New York 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 
Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 
Silk & Cotton Covered «‘lexible Conducting Cord 
of various sizes for Incandescent Lighting. 


Spikes, Pole Steps, Lag Screws, Drive Screws. 
Turn Buckles. Eta. 


STEVENS & BABCOCK, 


HAST SAGINAW, MICE. 


GEDAR POLES 


a= FOR -—— 


ELECTRICAL PURPOSES 


A SPECIALTY. 
ASE FOR PRICES. 














Deliwerea any part of the United States. ; 





TEE WESTON STANDARD 


voLTWETERS fl AMMETERS. 





Wihis OMe 
a instruments are the most accurate, reliable and sensitive, posite instruments 
ever offered. A large variety of ranges to meet the requirements of all kinds of work. 


SEND FOR ILLUSTRATED CATALOGUE. 


WESTON ELECTRICAL INSTRUMENT CO, 


Office and Factory 114 William St., NEWARK, N. J. 











JOHN A.ROEBLING S$ SONS CO. 


‘MANUFACTURERS OF 


Underwriters, Weather-proof, 
Office and Annunciator Wire. 


-MACNET WIRE + 


AND ALL OTHER KINDS OF 


Insulated Electric Wires and (ables. 








Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


IRON, STEEL, COPPER AND GALVANIZED WIRE ROPE. 











=———. SEND FOR CATALOGUE AND PRICES, = 











JOHN A. ROEBLING’S SONS GO., 


NEW YORE OFFICE AND WAREHOUSE, 117 & 119 LIBERTY STREET 


=x. lL. SHIPPYPY, Secretary. 


WORKS: TRENTON, N. J. 





THE 


frocker-Wheeler @ 


PERFECTED MOTORS 


Develop Full Power at Half the Speed of other 
Makes and are, Therefore, Noiseless. 


WORKS: 


14th, Washington and 43th Stree, 
NEW YORK. 


EDISON 


MINIATURE INCANDESCENT 


J ELECTRIC LAMPS. 


1-2 to 36 Candle-Power. For use with Batteries or Dynamos. 
8B to 40 VOLTS. 
WE WILL SEND FREE, CATALOCUE E, 


. ot 
a Which shows prices of, and experiments with Edison Lamps, 















and gives directions how to make a Cheap Battery 
to operate them, Any intelligent boy can make and use these 
batteries and lamps. 


EDISON LAMP COMPANY, Harrison, WN. J. 





W.L. SCOTT, President. J. F. PORTER, 


Vice-President. 


Gc. W. BRINK, Secretary. 


St. Louis Electrical Supply Co., 


MANUFACTURERS’ ACENTS AND DEALERS.IN 


ELECTRICAL MERCHANDISE OF EVERY DESCRIPTION, 


4203 NORTH EIGHTH STREET, 


WRITE FOR QUOTATIONS. 


sr. LOUIS, MO. 
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E'ARADAY CARBON Co. 
ELEGTRIG LICHT GARBONS, rrrssvnon ra 


SUBSCRIBE 
NOW trecraicat review. 


Something New! . D The most useful 






























| 
| — 
| 

One, two, three, and patented improve- | 


four spindle drills for 
light work. 
5 FF a hee oe 


SENSITIVE es x FOREST 


Spindles driven DEALERS IN 


ce e2s|r Sad ELECTRICAL. APPARATUS, 


ment in drillpresses 





for years is applied. 








LAMP HANGER 









































ulleys, ti; rite er nd 
riable speeds pro- . 
Telegraph and Telephone Supplies, L 

Dwight Shits Machin Co.) No, 1408 Penna, Avenue, ADVANTAGES : am ih 

HARTFORD, CONN. | Opp. Willard’s Hotel. WASHINGTON, D. C. —— —_ ‘ 
_ _ | No strain on lamp 

PARKER-RUSSELL MINING # MFC. GO. iin tty connection 
‘sition supported en- 
MERMOD-JACCARD BUILDING, No d {| 

Cor, Broadway and Looust St. Rooms 907 and 908, | ‘tirely by cross wire 0 danger of lamp 
ST. LOUIS. ‘or cable, dropping by breaking 








or cutting of cord. 
Kase of Operation, 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT | . 
Gore in use only 


. “when raising or lover. 
Washburn & Moen Mfg. Co. isin. 

















Low Price. 
ae eee MASS. 
IRON ® STEEL MANUFAC TURED BY 
Wire for Electrical P 
j “ratamnosotenoummn FOREST 6ITY — 
i Yon Yang Carney or Patent Cntnen Factory, GENEVA, OHIO. 








The Standard with all Telegraph and ache Companies. 
Ginee the first introduction of the — ic Tele; Saevion, ou PB rome nt wi ot cupeemty manufac- 


. ; 
pany electric purposes, has filled every requisition os regards strength, e s of quality, and, 
way, - descriptive pamphlets, and “‘ Hand-book of Wire in Electric Sere F W ORK : ! N 
vice.’? Sent free on application. 
New York Warehouse. Chicago Warehouse, t 
(6 CLIFF STREET. 107 & 109 LAKE ST. al 
= * =, ° a . 


| crs, Wa: 
| = Baa. 









i 
oe 
= 
.. ae | PACKING. 
cc 3 
mes A Corliss Savine HOSE,— 
= | well designed and thoroughly built, ae Ww AT Ss, 
| is the best the world today possesses. : MATTING . @) 


The Lane & Bodley Co., Cincinnati, O., have 
| high ideal of whz >i sngines s 2, 
pi RM Eg ~: STAAR-TRERDSS 
| are. If you want an engine anc € ave 
seen one of these, write for descriptive circular. 
THE LANE & BODLEY CO., | 5 -PA R e ° 
ttt K-ROW,-NEW-YORK: 
(Opposite Aszor House.) 
J.H.CHEEVER. rreas. J.D.CHEEVER very.treas 


JAMES LEFFEL «& Co. 


SPRINGFIELD, O.. oR 110 LIBERTY ST., N.Y, 








We are the exclusive Western Agents for the sale of 


WASHBURN & MOEN’S 


Galvanized Iron, Galvanized Steel and Hard Drawn OpRer , Wire. 
PRICES ON APPLICATION. 


WESTERN ELEGTRIG GO., Ghicago, Ill. 
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q “CANVAS JACKET.” 


The Boss Moisture and Weather-Proof Wire. Patent Woven Insulation. Forty Per Cent. Longer Life of Insulation. 
Increase of Eloven Per Cent. Tensile Strength. 


HLEOTRIC LIGHT AND RAILWAY SUPPLIES. 
ILLINOIS ELECTRIC MATERIAL CO., 339-341 Rookery Building, Chicago, Ill. 


—— THE TRANSFORMER SYSTEM. —\ 
APPARATUS FOR LONG DISTANCE ELECTRIC LIGHTING. 


Complete Central Station Hquipments. 


WALTER K. FREEMAN, 150 Nassau Street, New York. 


[25> Correspondence Solicited. Specifications and Estimates Furnished Free. 


, The Bryant Electric Company, 


BRIDCEPORT, CONN., 


MANUFACTURERS OF 


THE BRYANT D. P. SWITCHES 


The Best and Cheapest Switch in the 
Market. 


© LOOK OUT FOR THEM AT THE CAPE Wp 
MAY CONVENTION. moe bere te 





























ee 














tt —_ 




















‘-PETTINGCELL, ANDREWS & CO., - = = = = = = BOSTON 


ACCENTS: | sswver-man ELECTRIC CO, - - - - - = NEW YORK 


morte. UT — 
CEDAR POLES Bi PR 


For Electric Purposes. 





ay HS MMEX INSULATIN 
Rt / WG ~< J wa — ROOF ¢ COVERING 
THE LARGEST STOCK AND QUICKEST SHIPMENTS. ee ies 
‘ / Wits “< Ms, ‘ TELEGRAPH Tei HONE 0 
Mae Oe cme ie 








2" Manufacturers of the Celebrated Octagonal Red Pine Poles for 
Electric Railways and Electric Lighting; also Manufacturers of Cross- 
Arms and Pins. 


The Eddy Eleetrie Mfg. Go. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward ; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management ; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electroplating, Electrotyping, Copper Refining, Etc. 
NO REVERSING. NO WATER. NO NOISE. NO SPARK. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG. CO. - - WINDSOR, CONN. 


NEW YORK: 33 Church St. BOSTON: 11! Arch St. PHILADELPHIA: 506 Commerce St. 
CHICAGO: 329 Rookery Building. KANSAS CITY: Rialto Building. NEW ORLEANS: 10! Camp St. 
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Edison Building, 
BROAD ST., NEW YORK CITY. 














Light & Power Department. 








Complete Electric Light and Electric Power Installations Contracted for any Capacity. 



















LAMPS 
Supplied of any 


and Voltage to 
fut any Socket 









_EDISON © 









The Pioneer System 





of Incandescent 


Electric Lighting. DYNAMOS 


MOTORS 




















Please address all Gommunications to the nearest District Office. 





DIsTRIcrT OFFICES: 


Eastern District, New York, Edison Building. 
Central States District, Chicago, Rialto Building. 
Pacific States District, San Francisco, 112 Bush Street. 
Mountain States District, Denver, Masonic Building. 
Southern States District, New Orleans, Cotton Exchange. 
Northwestern Territory, Portland, Oregon, Washington Building. 
Canadian District, Toronto, Can., Bank of Commerce Building. 
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anal ght WES7, 


FlETH AVENUE, A> ELECTRIC hy ride cnelah 
CHICAGO. SUppiy ¢0- CHICAGO. 


SIMPLEX WIRE. ELECTRIC RAILWAY SUPPLIES. 
































Poles, Feeder Wire, 
GIVES THE MOST THOROUGH INSULATION. Trolley Wheels. 
UNEQUALED FOR HAVE YOU TRIED OUR NOISELESS PINIONS? 
Mining and Underground Service. eno teclage 1 Deagy 


Carbon Brushes, Main Switches, 
Trolley Insulators. 


PATTEE’S ELEGTRIG THE MOST SERVICEABLE POLE-TOP. 


CUTTER’S E. L. PORCELAIN Tree Trimmers. 


INSULATOR. 3K L mM H l R l se ALL COPPER RAIL BONDS. 
[Send for Special Circular. ] Send for Special Circular. 











Electric House Goods 





Of the most approved patterns. E LECTR IC 
BATTERIES, AND COMBINATION 
a FIXTURES. 
earner All the popular and most artistic styles 
BURCLAR ALARMS, ee Sanaa 
CAS LICHTING APPARATUS. ew and original designs in variety. 








yeun Banat OPAL SHADES, 


LL id 
TELEGRAPH INSTRUMENTS. erateur atase swapes, Sonne Ah 





={T hackara Manufacturing Co., « * * x 


MANUFACTURERS OF 


ELECTROLIERS, GAS AND COMBINATION FIXTURES, 
* * *K * 1524 & 1526 Ctr? Philadelphia, Pa.=s~ 





et 
}— 


7 
-— 











H. B.C, BAXTER, 


MANUFACTURERS OF 


Electrical Goods, 


18 FULTON ST., 


BROOKLYN, N. Y. 

















No. LA . 
STYLE “D,”” IRON FRAME SKELETON BELL. jo. 2 HOTEL ANNUNCIATOR 
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IN BUYING THE BEST YOU BUY THE GHEAPEST. 


The Thomson-Houston Alternating System 


is THE BEST. 

















It has proved its merits in actual operation, and 
they have been fully substantiated by orders for SK 
additional equipment from a majority of its users. 











anil 


ris 


























IMPROVED DYNAMOS, 


Unequaled in Mechanical Design and Construction, 
Self-Regulation and Economy of Operation. 








Transformers of the Highest Efficiency. 
Superior Incandescent Lamps and Electric Meters. ; 
Complete Central Station Equipments. 





THOMSON-HOUSTON ELECTRIC COMPANY, 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 
1110 Noble Street, Philadelphia, Pa. 15 First Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 


ELECTRICAL REVIEW 


>) ALEXITE!* 


Th New Insulating Material. 














—— 























Can be Made in any Color 


‘TO MA’TCH 


Wood, Marble, Etc. 


saWyerMan Llectrie Gompany, 


510-534 West 23d Sr, 
*NEW YORK* 
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No Finely Geared Clock- | lf A I fF A 4 t (} N No Steel Pinions or 
Work. Pivots to Rust and Stick 


No Close-fitting Sliding No Gearing to Clog 


wasnt oe. res A ro C | A Vi E oS aut Dust. 


PRACTICALLY AND THEORETICALLY THE 














Simplest and Best Constructed Double Carbon Arc Lamp. 




















DOUBLE CARBON 


ef BRC LAMP peo Manufactured 


The Only 
































For both High and Low Tension Currents. 


We offer to furnish companies using low or high tension systems with new Double Carbon 
Arc Lamps guaranteed to work satisfactorily, and with guarantee against loss on account of 
suits for alleged infringements of patents. 


Our Double Carbon Arc Lamp is manufactured under the following patents: 


No. 147,827, February 24, 1874. = No. 415,571, November 19, 1889. 
356,211, January 18, 1887. 418,757, January 7, 1890. 
No. 418,758, January |, 1890. 


CHICAGO, ~NEW YORK, 


Wesiery Flecinic Co. || LONDON, ANTWERP, 


BERLIN, PARIS, 
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DIRECT CURRENT ARC LIGHTING. 


WESTINGHOUSE ELECTRIC £0. 


PITTSBURCH, PA. 


NO FURTHER NEED FOR DOUBLE CARBON LAMPS. 
THE PROBLEM SOLVED BY THIS COMPANY. 



































One pair of carbons, one inch wide and three-eighths of an 
inch thick, with a single mechanism, will run 18 hours. 


All Double Carbon Lamps may be improved and simplified. 
The substitution of a Single Flat Carbon will effect great 


economies and greater certainty of operation. 
The WESTINGHOUSE ELECTRIC COMPANY is prepared to 


grant licenses for the use of this Valuable /mprovement on 


reasonable terms. 


Lamp experts can be sent to overhaul your lamps at moderate 
expense. Send sample of double lamp you desire to have made over. 

















GORRESPONDENGE SOLIGITED. 


THE WESTINGHOUSE ELECTRIC C0, 


PITTSBURGH, PA., 


BOSTON, NEW YORK, CINCINNATI, CHICAGO, ST. LOUIS, 
SAN FRANCISCO, PORTLAND, DALLAS, CHARLOTTE. 
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lees CONNECTICUT MOTOR CO., 


Office and Works, PLANTSWILLE, GONN. 


Address, P. = Drawer 62. 


Avromatic Exgctric Motors 


ALL SIZES, FROM !-2 TO 50 HORSE-POWER. 


; « DYNAMOS FOR POWER OR LIGHTING. 


Workmanship and Material Unsurpassed. 


Soe SIMPLE, DURABLE, BEFICIBDNT. 




















NEW YORK: 17 Broadwa BOSTON: 32 Oliver St. 
PHILADELPHIA: 17 N. Sixth St. NEW HAVEN: 65 Orange St. HARTFORD: 14 State St. 


ieee 
NAM na see Ps Un mM 
oo EET : ce — 
25 ER CONSTANT POT 
FE 


a Qe 80,000 fore Power nus nthe Ge at 


“i 
. 200 ELECTRIC LIGHT STATIONS SUPPLIED. 


a " 
PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 




















SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


“THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 


BOOKS sccsrmcseeview ris: coweanv, Electric Bells and all About Them. 


18 Park Row, New York P. 0, Box. 8.399, 


“The Hletie Ralvay of T0-Dij.” == = oencn 












































ee. PRinDus, A Practical Book for Practical Men. 
soci WITH MORE THAN 100 ILLUSTRATIONS. 
HANDSOMELY ILLUSTRATED. SECOND EDITION. REVISED. 
THE SUBJECT POPULARLY TREATED. PRIGE, rey - 5OCTS. 
An Able and Interesting and Timely | SENT POSTAGE PREPAID TO ANY ADDRESS 


Publication. ON RECEIPT OF PRICE. 


__PRICE, 80 CENTS: Electrical Review. 


ELECTRICAL REVIEW, | 138 PARK ROW, 


13 Park Row, New York.! P. 0, Box 3329, NEWT YORK. 
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MAGNETO 
CALL BELL 





Tue TROPICAL AMERICAN | ELEPHONE COMPANY 



































Sole Exporters to SOUTH AMERICA, CENTRAL AMERICA and WEST INDIES. 


my ) American Bell Telephones, Blake Transmitters and Magnetos, * * x 
| * * x “Williams” Magneto Call-Bells, and Standard Switch boards. 
| PATENTED TELEPHONIC APPARATUS AND SUPPLIES OF ALL SORTS AT LOWEST PRICES. 


Send for New Illustrated Catalogue and Price List to 





New York Office, direct: No. 10 Cortlandt St.—or- Boston Office: No. 95 Milk St., Box 3318, P. 0. 


THE E. S. GREELEY & CO., J. H. BUNNELL & CO. AND B. BLUM & CO., ALSO SELL OUR INSTRUMENTS. 








JOHN STEPHENSON COMPANY 


BIMiITETDpD, 


+ NEW+YORK. # 


\ Street Cars 








= 





FOR 





Bliectric Motors. 








—————}_ THE ——— 





HEISLER PATENT LONG DISTANGE INCANDESCENT ELECTRIC LIGHT SYSTEM 


Awarded the Highest Distinction, a Gold Medal, at the Paris Exposition, 1889. 
UNDQUALILED FOR DISTRIBUTION OVER WIDE AREAS. 





4 Series. 











Blackening. 


tion from Central Stations. 


of Wiring the Simplest, 


SEND FOR CIRCULARS. 








Specially adapted for Street, Commercial and Domestic I|lumina- 
Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
Cheapest, and Most Efficient. 
Lamps, 10 to 100 Candle Power. 
Dynamo Self-Contained and Automatic. 


CORRESPONDENCE SOLICITED. 


Strictly 
Long Life without 


HEISLER ELEGTRIG LIGHT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 





NEW ELECTRICAL BOOKS. 





PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
Ww. PERREN MAYOCOCEK. 
TOGETHER WITH 


The Rules and Regulations to be observed 
in Electrical Installation Work. 





PRICE, - - 60 CENTS. 





PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 
Everyday Electrical Matters, 
INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 





A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 





PRICE, - - 75 CENTS, 








EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRAOTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DETAIL 
AND EXPLAINS EXPHRIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 





PRICE, - - $4 00. 





MODERN VIEWS 


oF 


ELECTRICITY. 


BY 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 





PRICE, - - $2 00, 





Copies of any of the above works sent, postage prepaid, on receipt of price. 


_BLECOTRICAL REViIEV, 
(3 PARK ROW, NEW YORK. 


P. O. Box 3329. 
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INTERIOR GONDUIT AND INSULATION GOMPANY. 


A New and Improved Method of Fitting Bulidings with Insulated Tube Condults to receive Wire for any Electrical System. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions, Mailed on Application. 
ADDRESS 


INTERIOR CONDUIT AND INSULATION COMPANY, 
16 and 18 BROAD STREET, NEW YORK. 























THE ELEKTRON MANUFACTURING CoO., 


79-81 WASHINGTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF. 


PERRET AUTOMATIC LECT MOTORS AND DYNAMOS. 














EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 


FOR RUNNING 


S<\ Shops, Elevators and Machinery 


OF ALL KINDS. 











High Standard of Workmanship, 
High Efficiency, 

Low Speed, Perfect Regulation, ‘Jif 

Simplicity. 


TAIN OUTPIVCS 


— FoR —— 


Battery or Electrio Light Circuits. 
ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. 











181-189 MERCER ST., NEW YORK. 


MANUFACTU ane OF 


K Fs + NM ELECTRICAL APPLIANCES | 
(VY\A FOR ILLUMINATING, 


including Clobes and Shades, plain and fancy; 
Reflectors; Holders; Insulating Joints; 
Fittings; &c. +» &c., &c. 
SEND FOR CATALOGUE “H1i390.” 








HOGGSON’S LOOK To US HOGGSON’S 


—FOR— 


_ove.e— || ELEGTRIGAL SUPPLIES OF EVERY DESCRIPTION. foc 


WIRES : Winoow = We Guarantee Prompt Shipments, Low Pricesandthe Best ofGoods. {| Wi |... 
statis, |" Nr'eest SOUTHERN ELECTRICAL SUPPLY CO,|| Wom s>cs~ 


TAPE &CORD,L wm i” Bll ##$«  @g@eea :ArAmRIIeT er FTE @ wnw 
—For— 823 LO Cc U ST ST., THE ONLY SPRING MADE sail Fibre Wire-Cleats. 























THE ONLY SPRING MADE HAVING ~ Hav 
CREW AND WASHER FOR Between Eighth and Ninth Streets, ST. Louis, moO. SCREW AND WASHER 
PROMPT SHIPMENT. . FACH WIRE. WRITE FOR CATALOGUE. EACH WIRE. Saves BATTERY AND WiRES 





THE AMERICAN CIRCULAR LOOM CoO., 
SOLE MANUFACTURERS OF 
PATENT WOVEN INSULATED WiRES 
THE HIGHEST ABRASION RESISTANCE AND TENSILE STRENGTH WIRE IN THE MARKET. 


Western Agents: BOSTON, MASS., 
THE. ILLINOIS ELECTRIC MATERIAL CoO., 620 Atlantic Avenue. 
Chicago, Ill. 
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WESTERN POWER CONSTRUCTION CO.. 


ROOKERY BUILDING, 144 ADAMS STREET, CHICACO. 
McINTOSH & SEYMOUR 


TANDEM COMPOUND STEAM 
JACKETED CYLINDERS, 
SUPERHEATING RECEIVER, 
PATENTED VALVE SEAT, 
AUTOMATIC RELIEF VALVES. 


NOT HOW CHEAP, BUT HOW GOOD. 


Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. 
correspondence Solicited. 









































“<c. & C.” ELECTRIC MOTORS. 


FAN OUTFITS. 


Electric Blowers for Ship Ventilation. 
MOTORS = HOISTS > MINING TRAMWAYS. 


[ — Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 


New England Office, 63 Oliver Street, Boston. 
Philadelphia ‘‘ 38 South Fourth Street. 
Chicago “Phenix Building. 


The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 





















One-eighth horse-power to 50 horse- 
power in stock. 


OVER 10,000 MOTORS IN ACTUAL OPERATION. 


“C. & C.” ELECTRIC > MOTOR COMPANY, 


42Ooam] & 4204 Greenwich Street, Wew Work. 











GEO. L. WRIGHT, President and General Manager. F. F. RANDOLPH, Secretary and 7? 
ALBON MAN, Vice-President. WM. MAIN, Electrical Engineer. 


RIVER@s>RAIL ELECTRIC LICHT COMPANY 


ALDRICH COURT, 425 BROADWAY, NM. YW. 
THE MAIN ELECTRIC MOTOR tains no. lead, is lighter than 


electrodes of spongy lead, and 
gives higher electro-motive force. 
The battery is adapted to with- 
stand high rates of discharge 
and rough treatment. 


THE CAR MACHINERY 


Allows the coupling of both 
axles to a single motor, without 
the hard running action hereto- 
fore the result of this construc- 
tion. It enables a motor of mod- 
erate weight to start and handle 
a car, under severe conditions 
of grade and curve, without 
wasteful or dangerous demand 
upon the batteries. 

It allows the motor to revolve 
under its most favorable condi- 
tions, while the speed of the car 
and power consumed may vary 
widely. 

This is done without electric 
resistance or shifting battery 
connections. 


It does NOT belong to the 





Owned by this Company differs 
both in appearance and principle 
from those of the common type, 
much as the turbine water-wheel 
does from others. 

The lines of force take the 
form of a vortex or whirlpool. 
No wire is in motion, and the 
moving part is in the form of a 
smooth disk. <A larger output 
of power in proportion to weight 
with fewer revolutions per min- 
ute, is the result of this con- 
struction. 


THE MAIN STORAGE BATTERY 


Has no applied oxides or com- 
pounds of lead, either as paste 
or powder. The positive elec- 
trode is formed by the action of 
the current alone. The Mechan- 
ical Construction is such as to 
secure unusual durability with a 
capacity several times that of the 
old Plante battery, and in excess 
of any of the usual “grid” numerous family of ‘‘car starters.” 
batteries. The mechanism is quiet in action 
The negative electrode con- and durable. 


Street Car Companies and Electric Railway Corporations Should Investigate this System. 
GARS ARE LIGHTED BY BATTERIES TKAT PROPEL THE MOTOR. 





THE RIVER AND RAIL MOTOR. 
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F ORT WAYNE ELECTRIC COMPANY, 


=< FORT Ww iaYyYnNnkz, IND. >: 


MANUFACTURERS OF THE 


Slattery Induction System of Long Distange Tnvandescent Lighting 


AND THE 


*906K*K Wood Automatically Regulating +*666Kxk 
ARC DYNAMNMO AND LAMPS. 


Main Office, FORT WAYNE, IND. 














+ —- 

BRANCH OFFICES: 

NEW YORK, ~ 115 Broadway. 

PHILADELPHIA, 907 Filbert Street. 

PITTSBURGH, PA., 533 Wood Street. 

CHICAGO, - ~ 185 Dearborn Street. 

SAN FRANCISCO, 35 New Montgomery Street. 

DETROIT, MICH., 57 Gratiot Avenue. 


TORONTO, CANADA, 138 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 























FACTORIES: 
’ FORT WAYNE, - - = - INDIANA. 

a re BROOKLYN, - - - = NEW YORK. a aaa 

SLATTERY INCANDESCENT DYNAMO. 
> — * An at 
—— — 7 

EX = 
Buy TEE 


Empire Giry Euecrac bo SCHUYLER APPARATUS 


IF YOU WANT THE BEST 


~ Are Lighting System, 





INSULATED WIRE. 





Telegraph, Telephone # Electric Light 
WIRES AND GABLES. | 


HARDTMUTH EMPIRE CARBONS. 


HARD AND SOFT CORED. 








Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Batteries, Wire, Bells, Push-buttons, Flexible Cord, 
Burglar Alarms, Etc., Etc. 


ELECTRIC LICHT MATERIAL. 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Cut-outs, Lamps, ee Shade-holders, 
tc., Etc 











Office and Factory, Middletown, Conn, 








WESTERN OFFICE, 





ALZLAXZL HBINDS OF 


ELECTRICAL SUPPLIES Room 456, THE ROOKERY. 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. CHICAGO. 








